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The Engineering Directorate Technical Facilities Catalog is Principle Test and Development Facilities, JSC 19962 

designed to provide an overview of the technical facilities (November 1984 ). 

available within the Engineering Directorate at the National 

Aeronautics and Space Administration (NASA), Lyndon B. This catalog provides two means of locating information of 
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supporting the training of assigned Shuttle crew members in operational volumes of the orbiter cabin and various airlock and 

EVA preparations and other activities, as well as subjecting the tunnel adapter arrangements to allow the evaluation of 

Shuttle active thermal control systems to mission expected environmental control system and extravehicular system 

loads and possible anomalous conditions. A major part of this hardware and associated procedures, 
complex is the environmental control and life support system 
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SOFT GOODS FABRICATION LABORATORY 
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SPECIAL CHAMBERS COMPLEX 
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Typical uses of these chambers include developmental, Three-Foot (.91 -Meter) Chamber/Enviratron 

engineering evaluation, and qualification testing of spacecraft 

components, subassemblies, and experiments; preflight thermal The three-foot (.91 -meter) chamber has a volume of 0.76 cubic 

vacuum conditioning of flight hardware; development and meters and can be pumped down to a pressure of 66.6 pascals. 
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medium-sized bakeable chamber designed for relatively large 4.1 meters 

gas loads at ultrahigh vacuum. It is equipped with an off-axis • Usable dimensions (solar): 1.1 meter diameter by 1.8 meters 

filtered xenon solar simulator, cold walls, and a variety of • Pump-down time: twelve hours to ultimate pressure 

pumping systems suitable for trace-contaminant-sensitive tests. • Vacuum: 0.13 by 10 4 pascal 

• Thermal shroud: eighty to five hundred degrees kelvin 
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Usable dimensions: 0.6 by 0.9 by 0.9 meter • Usable dimensions: 1 .5 meter diameter by 1 .2 meters 

Humidity: thirty-five to ninety-eight percent relative humidity • Pump-down time: six hours to ultimate pressure 

Temperature range: 260 to 363 degrees kelvin • Vacuum: 0.13 by 10' 4 pascal 

Access: hinged double door • Thermal shroud: ambient to 450 degrees kelvin 

• Access: hinged end door 
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CHAMBER CAPABILITY SUMMARY 
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.5 by 0.6 m No 1.33x10-6 Bell jar with removable top 

i.6 by 0.4 m No 1.33x10*8 Removable top and mechanical feedthrough 
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General Facility Specifications 

HYBRID REGENERATIVE WASTEWATER RECOVERY LABORATORY 
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General Facility Specifications 

REGENERATIVE LIFE SUPPORT SYSTEM TEST BED 
(VARIABLE PRESSURE GROWTH CHAMBER, 
AMBIENT PRESSURE GROWTH CHAMBER) 
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Chapter 2 

TRACKING AND COMMUNICATIONS DIVISION (EE) 
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from ten kilohertz to ten gigahertz. The microwave absorber Hewlett Packard 1000/A900 computer system, 

used to line the inside of the Anechoic Chamber is specified for 
minus thirty decibels at one gigahertz and minus fifty decibels at 
eighteen gigahertz and above. 
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The current activities in this laboratory are the design and DATA ACQUISITION : Automated acquisition from a Hewlett 

implementation of an ultrahigh frequency communications Packard Interface Bus enables a complete instrumentation test 

system for EVA astronauts for the Shuttle and Space Station run with a Hewlett Packard controller. 

Freedom programs, a digital demodulator for the Shuttle 
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DESCRIPTION : The Communication Systems Simulation 
Laboratory is a computer laboratory which simulates space 



Engineering Directorate Technical Facilities Catalog - JSC-19295 Tracking and Communications Division (EE) - January 1993 


2 <o 

s! c 
2 c ~ 
cd o « 
o S © 

o 

« § E 
C E 


to 

•2 £ § 

(d o '-m 

«°s 

<D §1 
O o = 
S = E 

.9- « e 

8.8 


O .!=! o 


c o 


(0 


0 O 

C 1) 
£ <0 

5 <o 
£ -2 
i- ffl 

£ £ 0 


03 

ts 

3 

£ 

CO 


O 

z 

s 

E 

o 

to 

JXL 

O 

O 

-O 

O) 

c 

z 


c 

o 

0 

g 

c 

3 

E 

E 

o 

o 


C 
CO 

c 
o 

‘5 

to 
o 
‘E 

3 

E 

£ 
o 
0 o 

5 « 

H .1 
4 -; to 
= 03 

- o 
0 is 

-O u- 
m' © 

E 3 

c 0 


= » £ E 


o 

.Q 


0) 


03 w 
Q. 0 

e| 

0 C 

CO 03 
CO 0 0 
3 03 c 

®S 0 

D to 

!*“ 

,2 o — 


3 

-Q 

g 

CO 

co 

JD 

0 

-C 


o O 


0 > 
T3 > 

O o 

E 15 

CO 0 

J ! 
11 


= £ 
£ 5 

E i 

o o 

O 0 


«j ® -2 
£ c J 2 
~ ffl 3 

SEE 
« 25 

o « E 
31 0 0 
■2 ® » 
5 £ > 

5 

CO o> 

- C -D 

— 0 
® <0 c 

o E 2 

“19 

C ^ £ 

2 0 CD 

E E» 

« -o £ 

= s H 

-Q 

<D O 

I 2 

■O -Q 
0 


C 

o 

0 

O 


0 

0 
>s 
0 

0 _ 

£ © 

_c 
o> 

c 0 
> O) ^ 

0 ~ *2 
to 2 co 
-Q •= .c 

° £5 ffl 


<D 03 

3— 

0 
$ 


C .C 

i 8 

| 2 
O o 
o ^ 

c » 
o 2 
0 0 

0 o 

■D £ 

213 

p £ 

1 f 

IJ 
0 0 
__ C 

o> 0 
.£ a. 
c x 
E 0 

O 03 

&i 

>- 3 

O -Q 

*a 3 

0 o 

3 ~ 
0 5 
^ 0 

0 E 

0 0 

2 0 


0 0 
03 0 
w- 3 

0 ° 

0 ,Q 


E o 
S x: 
£2 

c 1 

.2 T3 
0 
> 
0 


o 

0 

0 


0 

o 

c 

0 • 
C © 

E o 
2 § 
® E 
o 

E 0 
o a 
r — 
0 0 

o! 
~ © 
*o L - 
c 0 
0 Q- 

0 

0 *D 


o -© 

O c 
0 0 .2 
£ o -! 


0 o 
^ 0 


3 

0 2 
<- w 

1 s 

0 2? 

N 0 

E i 


£ o .h 


C 0 


w' 


§>1 

a 5 « 

03 -o 
■O 03 

2 ffl 

3 1 

I ^ 

0 0 

O > 


j2 *— "O 


C v. 

a> o 

I » 

?§ 

o o 

9" 

Q- 0 
3 C- 
0 Q. 


0 

£ 

0 

E 

u. 

O 

t 

0 

Q. 

C 

o 

*0 

‘5 

cr 

o 

0 

0 

0 

"O <o 

si 


« £ -s 


« r~ 


(0 co 

I i 
<1 
51° 


CO 

D 

a 

o 

< 

< 

H 

< 

O 


0 

>% 

0 

c 

o 

0 

o 

c 

3 

E 

E 

o 

o 


0 

1Z >s 

^ o 

S c 

-Q 0 
0 3 
© O" 

h 2 
0 ^ 
0 .2 
>* 

0 2 

c *- 

< o 


6 


^ 2 “ 
fi 5f 


« 1. r ^ w 


C 0 
© 


O <X> 


0 


x: 

o 


c 

3 

CO 

0 


0 


o O 

C f 

«3 (0 

e 3 _ 

« -K _ 


« CO 
•2 1. 


<0 (0 
o c 
c « 

it 
i 2 

-C 


O 9 


ffl o 

c -o 
o © 
t: 0 

> = 


in 


£ 2 

c £ 

° i 
® « 
H* 0 


0 - 

© E 
0 is 
0 0 
0 0 

® E 

— © 

o >, 

^ T3 

■a . 
© © 
CO O) 
3 0 

.2 © 

-a o 
© 8 
S >s 

S g 
^ 0 
.<2 3 
^ cr 

i- 2 

03 O 

2 0 
© *" 
> T3 
O C 
O 0 


5c® 

^ 2 I 

.S2 - £ 
— . o 

~ 03 C3 


O ® 


ffl 


; -P > 


0 0 


O ^ 

S 1 ° 
s S? 
0 


n v- 


^ © 
i > x 

a.2 ^ 

| 1 = 

| 

p O) 

« § £ 

>. 35 ® 
■o E 0 
0 

_ <o 
»- o> ^ 
« c ^ 

p 

I si 

t 2 2 


■o 

c 


0 

G 


0 
a 

£ 0 
t: 

0 © 

8 l 

i » 
t § 

0 2 
0 !c 
3 H 

S « 

I! 
0 © 
03 3 
CO E 

$ 55 

II 

!i 

> CL 
■D 3 
C -SC 
2 % 

Z 2 

® -r, 


£ ® .52 ® 


2 “■ r 

.2 O > 


3 W 


w © 
0 

0 3 


H XJ 
C 

c ® 
0 0 
_ o 
c Z 
O CL 
.1= 0 

c O) 

UJ Q 

•go 
0 © 
S3 

CL 0 

a Q- 

< 0 

© ? 

0 -2 

r © 

o 0 

CL — 
0 C 
= O 
0 ++ 

^ 0 

II 

© o 

g CO 
= OJ 

5 ^ 


■Q 

0 c 
© 0 
0 

0 
0 
C 

c 
0 

0 *E 
0 E 

H m 
<*— 

0 o 


■O 

0 

X) 


0 v 

■0 & 

g « 

< o 

C ffl 

o .£ 


« 


CO 


« ffl 

i .2 

I! 

0 s* 

c 8“ 
c "5 a> 

1 a ? 

III 

lu a-° 
O 2 2 


O) 


0 


_ C 

c S © 
§ © c 
O £ 0 


m © 
0 

§ .1 

2 o 
0 

3 O 
Q. O 

E 3 

8 « 
- 0 
© 0 
0 IT 

i_ — 

0 

— ; 
£ O 
3 O 

£ • 
CO © 
c 

1 g 

4^ W 
0 0 
> _ 
C/) 0 

£ 0 
C 

o 


o 

■0-^ 

0 

3 

E 

0 « 


0 

Z 


w I 

O *“ 
O 

ii 

++ w 

0 O) 


0 

b 

o 

o 

n 

0 


© 


9 * 
.2 
© c 
O 3 

CD E 

0 E 
p o 
o 


? E 
E o 
© 

S g 

r 2 
2 « 
.£ E 
u. o 

ffl 3 

® ffl 

_ ■o 

ffl ffl 

.9 « 

1® 

£ <d 
a> o> 



COMMUNICATIONS SYSTEMS SIMULATION LABORATORY WORKSTATIONS 


black 


ORIGINAL PAGE 

and white photograph 


6l6£p- 60S 





Engineering Directorate Technical Facilities Catalog - JSC-19295 Tracking and Communications Division (EE) - January 1993 




Engineering Directorate Technical Facilities Catalog - JSC-19295 Tracking and Communications Division (EE) - January 1993 2-14 








General Facility Specifications 

COMMUNICATIONS SOFTWARE DEVELOPMENT LABORATORY 


O 


co 


co 

OS 

OS 




3 

CO 


I 



c 


o 

.35 


Q 


o 



c -o 

.2 S 

co © 

> © 

B o 
© 

~ 0 

d .2 

o c 
<0 3 
CL C 

? £ 
2 o 
<b O 
© © 

Q- j— 
CO ^ 

*d 

§ c 
O 0) 

o> a* 
6 £ 

0 jr 

2 ©> 

CD *— 

Q- ■£ 
CO © 


CQ 

2 10 
to lO 

CD — 

sz 


CD 

> 


CD 

Q g c 

•si! 
■§ a * 

c « 2. 

« _ C 7 

I s I 

■S co to 

S « 


5 §t 


TJ © 3 

o © 

!r o 

*D 0 

_ £ 1 
CD CD — 


0) 

ID 

1 

0 


CO 

E •© 

© s 

co * 

> o 

co .2 

n T5 
3 3 
CO CD 


^ ^ CO $ 

2 to 0 

0 s- 

o o 

2* « « 


i— rr wi 3 

.2 0 0 _q 
CD O 


w vy 

o o o 

CD O ^ 

t— s— 

I- CL 


CD 

O 

O 


O B 

©■e 

© o 


E 

<d 

CO 

> 

CO 

n 

3 

CO 

o> 

c 

12 

o 

CD 


O *" 

.2 "D 
j* c . 
O CD w 


0 

0 £ 
O — 

c5 o 

§ a 

° 3 

© -2 

£E 

^ S; 
= ° 

w >_ 
(0 © 
3 > 

<3 g 

0 o 

w *“ 

‘53 "3 

£ s 


o £ 

- oj 

o g 

E -2 

o 2 
+■* 

w a 
s 5 E g 
=> -2 


2 <o 

SI 

C CD 
0 O 
0 C 
C 3 

.2 E 

« E 
o o 
E O 

it 

is 

o ~ 
© 2 


a o 

£ af © 
o © £ 

£ ° © 
3 -n“ O) 
O) £ CD 

HI 

o O) = 
£ © o 

o £ -o 

c e © 

co*. 

S *= £ 

? 0 (D 

til 

E ° 
_ 3 
O . £ 


C O 
0 © 

1 ■o 
J2 

Q_ 0 

2 * 
QC -D 


to - 
o o 

C O 3 

© w. o 

o> © 3> 

.E ax 

3 w w 

oil 
“0^-0 
© © CO 

>> E -o 
j ® S 
c o © 

c m l- 
© -2 O) 
V) ©■ © 
OT © *s 

< DC £ 


■* £ 

O (8 

>. o 
c £> 
« = 

2 ° 
© 

® s 

1 5 

© c 
C 0 
0 *2 

if 

O c 
o 0 

0 jQ 
*i= 4- 

1L8 

1 > 
1- 
H 2 
■o .2 


0 

0 

“O 

3 

c 

0 

o 

0 

0 

o 

ID 


*o £ 

5 “o © 0 
0 0“ 


■a 

0 

"O 

o 

o 


0 


0 


:®§ £ 
o£|: 


Q. 
CL 
0 0 
0 
JC 


o 
o) .£ 
.£ £ 

§'l 

i.i 

II 

0“ 

0 


2 w 


o 


c 
0 3 
C 

o 0 

0 5 

0 £ 

1 © 
i w 

E w 
o © 
O £ 


2 6 

£ o 
© t 
0 

® 8. 

TD 

■g 3 

s i 

tr 

« « 
o £ 
© ,« 


« 


O “ 

© © 

© -I 
§- £ 

f £ 

a o 
0 

£ © 

0 © 

e E 

< 

0 

0 c 

si 

1 § 

o -2 
0 0 
0 > 
*- 0 

o ^ 
0 0 
0 - 
0 ^ 
o 0 
o 0 

Q. £ 


« © _ 

« 0> » 
© 3 E 
^ o> ® 
0 ■= 0 
0 LL >N 

H 0 CO 

•S3 

£ o 

5 c u. 

C T3 ® 

S a H 
3 

O) C r 


0 

C 

0 


0 

E 

3 
O 

o 

£ *0 


0 


0 

c 

0 

£ 

0 


c 

0 

E 

E £ 

© 3 
Q- O" •= 

E £ o- 

T - © 

C CC 

5 0 

3 0 

® 1 w 


0 

C 

0 

E 

0 

*3 

cr 

0 


0 

o 

3 

O 

0 

0 

o 

0 

0 

£ 

0 

0 

■o 

0 

0 

3 

0 

-Q 


0 

-Q 

*0 

0 


0 

0 


o 

0 


— O) 


0 

c 

0 

E 

0 

w 

3 

O" 

0 

CC 


0 


0 

c 

0 

o> 


0 0 
E “ 


o 


0 

0 

$ 


-o 

E "© 

0 0 c 

£ a £ 

Z © ‘ c 

0 O 


0 


0 

o> 

c 

‘3 

CO 


> a> 

0 -3 

■D -0 

c 0 .2 

0 0 JC 

o> 5 i— 

£ c 
3 .2 

8 S 

© (0 

•a g — 
£ « co 
« a v, 
E v> n 

o 0 c 

3 £9 
D xi - 

o C S 


*5 2 O 


o w 0 

Jr 0 U- 
a o T3 

« 3 j 

c © © 
< n a 


CJ 

CM 

I 

CD 

CM 

0 

E 

o 

o 

a: 

a> 

c 

*5 

OQ 


Z 

o 

I- 

< 

o 

o 


0 

c 

o 

0 

o 

'E 

3 

E 

E 

o 

O 

“O 

c 

0 

o> 

c 

12 

o 

0 


0 

IE 

O 

5 

f£ 

z 

o 

o 

LL 

°l 

K 

Z 

o 

GL 


CO 

h- 

00 

CM 

i 

CO 

00 

CO 


LU 

LU 

0 

T 3 

O 

O 

c 

o 

*0 

*> 

b 


0 

.> 

o 

< 

oo 

35 

H 

< 

h- 

<0 


CD 

00 

O) 


3 

CD 

DC 

< 

LU 

> 


O 

o 

CM 


h* 

CO 

o 

o 


o 

o 

in 

H* 

CO 

O 

O 

I- 

z 

LU 

UJ 

O 


CL 

UJ 

DC 


>S 

k. 

O 

0 

o 

10 

0 


c 

0 

E 

Q. 

O 


O -o 
C 0 
.2 © 
0 0 

‘3 0 

0 H_ 

> O 
© O 

o 2 


0 

r 

0 


o^o 


-o S 

c o 

2 * 
c .2 
0 c 

II 

| i 

5 o 

T 3 


C 

0 

£ 

£ 

0 


CO 

0 

x> 2 1 

c 0 


0 


o 

0 


0 

> 

0 

Q 


.= 0 
X 3 £ 
c w 

o 


0 


0 


0 


o 

co 

0 

c 

o 

0 

o 

*E 

3 

E 

E 

o 

O 


,2 s £ a © 

O) 


o c « 
| .2 8 

<D 

S 8 

© *r 

f 1 

O © 
-a 

0 0 

S c 

0 o 


LU 

CO 

31 


c 
3 3 
0 £ 

« £ 


.2 8 


3= a 

T 3 

SI 

£ D- 
« © 
T 3 ® 

© J 

■C O 
c « 
.2 ©> 
«•£ 
.2 o 

II 

II 

CO 

o 3 

O 0 

t: > 

a. 0 


w/ 

a) 3 


w 

o 


0 a> 

ti 

0 
O 


o 

0 

CL 

C 

o 


0 

c 


0 


0 2 
© 0 

1 1 

^ rs 


*0 

n 

0 c 75 
« ® 8 
0 2 p 

o s» 


m © 
© c 

3 o 


*0 O 


isi 

0 0 *p 
-a o o 

E 


■o _ 

2 = 
-Q 

1 1 

£ f 

P > 
0 © 
> Q 

n © 

(O S 

o> £ 
c o 
*3 CO 
2 0 


o .2 


0 

E 

0 

£*2 
© 0 
a> o 

0 0 

J ■© 

o ® 

0 Q 

£ 8 
0 X 
-D 0 

I| 

0 £ 

© o 
0 ~ 


0 

c 

o 


0 
O T3 


O) 


c 

0 


-X 

a 
0 0 
o i= 
c 

CD 

E 


■o 

c 

0 


0 

0 
>> 
vy 0 
O) 15 
* 3 

0 


- i 

2 i 

c o 
o O 

O © 
© £ 
e c 


© s r 

0 jo 

H 

o 0 


00o°cE^©> tr 

■3 0 C © o 0 <5 .£ 9: 


3 0 
0 c 


z 

Q| 

H 

9- 

DC 

o 

CO 

LU 

Q 


0 

i= 

.2 

3 

0 

0 

0 

0 

0 

$ 


“O c 
C 0 
0 £ 

CL C 
O O 

11 
S s 

o ® 
tl 0 

O “D 
0 CD 

o -c 

n cd 
0 


©rc 
£ 8 = 
© 3 

®£E 

8® i 

«EE 
© o o 

h! !2 
= © 
d 5 £ 

I © ° 
■o « £ 
© > > 
®| ^ 

£ s° 
I ?s 

©is 

W 2 .2- 

0 3 

© t cr 
r*> r- X 



0 

X 

h* 

0 

05 

0 

x 

o 

o 

-Q 

15 


CO 

c 

g 

0 

GO 

k. 

o 

5 

1 * 
<0 O 

> © 


X CO 
O 

3 2 
*- X 
CO 


o o 

X 


CO 

CO 

c 

c 

0 

c 

CO 


CO 


JO <jj 
1 $ 


*o .E Q 
3 CO <, 

© Js 
£ * 


CO 


0 

X 

o 

CO 

CO 

0 

■O 

0 

2 

© 2 
C 0 

^ I 

-D © 

£ ® 
O Q. 

O ^ 

o o 

Z o 
0 w 


£ 0 


X 

£ 

0 

CO 

0 

0 

0 

c 

c 

0 

c 

0 

0 


(O O 

d>” 


c 

o 


0 0 
O O 


c 

3 

£ 

£ 

o 


£ O O 


0 S 
0 

LU £ 
^ 0 

££ 

0 0 

£ E 
= 0 

0 § 
— £ 

1 0 


c 

o 

0 

u_ 

05 

0 

c 

0 

k. 

0 


o 

0 

“O 

c 

0 

0 

k. 

0 

2 

“O 

k. 

0 

X 


0 

x 

0 
c 

1 

0 

k. 

0 

5 

■0 

u. 

0 

x 

x 

O) 


0 

-D 

CO 

3 

£ 

jo 

Q. 

0 

O 

c 

o 

o 

0 


£ 

o 

k_ 

0 

0 

“O 

0 

3 

0 

GO 

3 

Q. 

3 

O 

o 


c 

0 

£ 

Q. 

o -2 

__ 0 

p > 
O 0 

° o 

05 

- £ 

| | 
■® 1 
0 CO 
0 0 


0 

3 

0 


3 © 

? I 

o £ 
CL 

7 K k. 


0 

3 

O 

< 

0 

k 

0 


O 

0 


0 -5 


0 


a. Z 


c 

0 

T 3 

0 

k. 

05 

C 


— 0 3 5 £ 

- ^ c 0 
o 
c 

3 

_ £ 
*c £ 

z> o 
Z O 

c ^ 
0 c 

£ 2 
0 1 = 

0 O 


o 5 -g 


T 5 
0 
Q. 
O 

§i 
^ 0 
o -a 

O CD 
a. o 
> 5 
0 


0 

0 

k_ 

13 

C 

0 

< 

CL 

0 

O 

o 

0 

c 

0 

o 

0 


“O 

c 

0 

0 

3 

X 

0 

O 

O 

CO 

CO 

LO 

LO 


o 
0 
3 
.£ 

0 to 


o co 


CO S= 


c 

0 

0 

0 

0 


c 

< 


05 

c 

0 

0 


0 

0 

c 

0 

X 

$ 

0 

x 

0 

0 

> 

0 


o 

0 

3 

£ 

co 

*d 

0 

0 

0 


CL . 
0 0 
a: 3 

si 

s ^ 

o § 

® © 
£ x 


>" £ 
k- “O 

o c 
0 J 2 

o I 

-Q £ 
0 O 
-I O 


c 

o 

■O 

0 

GO 

o 

x 

0 

k- 

0 

0 

k- 

o 

0 

3 

£ 

0 

C 

=) 

c 

0 

£ 

0 

o 

JO 

CL 

0 

cr 

0 

3 

k_ 

o 

0 

0 

0 


0 
k. 

3 
3 
LL 

0 
■o 
< 
c 


0 

X 

1 

> 


c 

0 

c 

‘3 

$ 

0 

k. 

0 

■o 

c 

0 

0 

k- 

0 

3 

Q. 

£ 

o 

o 

15 

c 

o 

0 

k. 

0 

CL 

0 

> 

‘0 

c 

0 

Q_ 

X 

0 

c 


o 

S © 

O £ 

.a cr 

0 O 

d 05 
c .E 

c © 

ci <- 
O TJ 
a 3 0 


■o 
>, 0 

t E 

S O 

t: 

2 0 
£ a. 

.c 0 

I t 

0 5 


"O 

0 

Q. 

O 

0 

> 

0 

■o 

0 

k_ 

o 

£ 

3 

£ 

0 


£ -ts 


> 

0 

Q 

0 

JZ 


■z j 

0 3 
c o 
2 a. 
9 - <0 

O o 
0 
> 

0 
*0 

0 
k. 

0 


w 0 

0 b 

> 5 

0 £ 
j 3 £ 
3 o 
0 0 

05 05 

c c 
lx 12 
o o 
0 0 


-O -O 
c c 
0 0 

0 0 
C C 

o o 


*0 

5 0 

£ 0 
o 0 
0 


lc 0 
■^00 
’c c 

3 3 
£ £ 

£ £ 
o o 
O O 


c 

D 

c 

0 

£ 

0 

o > 

£ I 

— -O 
0 0 

^ C 
0 

£ 
CL 
O 


"O 

0 

O 


l? 

-6 o 

0 G 

05 0 

E ^ 

'Si 


0 

0 

£ 

2 £ 
0 ® 
^ § 

GO O 

c Cl 

2 '£ 
its 0 
0 . 

2 

o^ o 
o N 
<0 

-3 0 

S c 
c « 

5 E 

X 3 


O 

0 

Q. 

0 


CO 

3 

O 

O 

< 

< 

K 

< 

Q 


o 

jo 

c 

0 

£ 

3 

0 


"O 0 
0 0 
> p c 


0 


3 O 

u »5 

-X (D O 
w CO 

b ® i 

2 Q.S 

iii-s 

0 o -O 
^ J. 0 
*0 .£ ^ 

0 3 

= C 0 
0.0 0 

E *3 " 

O T 

o % ® 
CO 2 | 

"§ O o 
0) £ -c 

3 15 c 

■o if .2 

*— 

CO . CO 

« S 53 

3 o «D 

< ^ 0 
C © CO 

0 O- 
P 3 CO 


0 O 


.2 0 


E 

E _ 

0 Q. 

05 C 
r\ k- 


0 
_ O 

o n 
0 


05 

.E k. 

0 o 

3 — 

el 

5 © 

e 5 

0 £ 

CO © 

■a © 

co « 

2 © 

■a m 

2 © 

° 3 

2 S 

^ 2 
<0 0 

a 

o £ 

Q. 0 

0 0 

0 SI 

3 5 

P -O 
<D c 

2 3 

1 2 

Q- 05 c 

>00 
| £ X 

O O 0 

O ^ Q. 

© P o 

? o S 

S E £ 


0 

k. 

0 


0 

o 

3 

c 

o 

k— 

o 

*0 

£ 

k. 

0 

£ 

o 

c 

0 

0 

c 

0 

£ 

0 

05 

0 

C 

0 


0 

C 

C 

0 

c 

< 


0 

05 

0 

c 

0 0 

.11 

L— • 

0 > 

0 > 

§ 2 

1 | 

Js 

0 

0 ^ 

sz iz 

• 


> 

0 

0 o 


C 

— > 

?5 

■ 5. 2 

t 5 

2 * 

« I 
2 | 
3 Q. 
O" o 
0 0 
w > 


0 


0 


c 2 
O 0 


5 © 

0 c 

1 - 

?i 

« TJ 
05 C 

c © 

O 5 
« > 
t ° 

-O 

0 E 
0 

— x: 
x: ► 

05 C 
3 O 

o s 

£ .2 
3 

0 G“ 
0 O 
C 0 

0 £ 

c S 
0 0 
_ > 
0 co 

o 5 


0 

> 

CO 

0 


0 

o 

c 

0 

■g 

‘3 

O 


= jo 


"O 
0 
tr 
0 
> 
c 
o 

O T 3 

JC ■© m 
t c ^ 

> © > 


0 


£ 

0 

0 

> 

0 

X) 

3 

co 


0 

0 

CO 

> 

JO 

0 

AC 

jg 

0 

Q 

■o 

c 

0 

05 

C 

12 

o 

0 


£ f 

0 £ 


0 

u. 

0 

O 

» o 
2 cc 

>:< 
Q- 
2 w 

P CD 


4 * S Q a | 


> W 
w 5 


C 

o 


0 
£ 

1 |s 

o 2 « 
T3 CL © 
■2 -o ? 


© 


Q. « _ 

2 gf 

— c c 


0 


0 

x: 


5 O 

o = 
t- 0 


r: ? o m ^ 


o 

9 © 

£ co 


© B 

.i= 0 

■o co 


© c 
> o 

05 p 
c © 

” 05 O 

c > x: 
o © t; 

Q.Z 2 


0 | 5 
o £ 'Z 
0 0 © 

o. O) J 5 

CO 0 > 
0 ) 5 £ 

1 1 s 

! c 2 
© c 

E £ o 

O c o 

% t -o 

0 2 0 
^ 

® £ 

s gS 

P © s 

.E c “o 
3 © £ 
0^0 
O 0 .E 


$ o 
o -r 
x 0 
0 o 

2 a 

c CO 

.2 ■© 

© « 
0 - 
-E £ 
o 2 

* s. 
0 0 
O X 

3 3 

o. CO 

© > 
O g 

c © 
o 35 
o .E 

00 o 

0 O 


5 © 

■O 

0 X 

* £ 
£ (D 

^ © 

c co 

0 < 
0 0 
0 £ 

11 


0 

k. 

0 


05 

C "O 
0 C 

C « 
•1 § 
: i'l 

X. ^ 

? g 

0 O 
05 £ 
E © 

5 ^ 

73 © 
© o 


• g 

0 

0 2 
0 p 

0 ^ 
0 

o 2 


o 

JO 

0 


£ w co "O 

#A c O 

i £ 

CO © 
>N T 3 

CO > 

.s « c 2 

sll5 


o 
£ 

0 
0 
c 

0 ^ 
c 

0 0 

£ | 
© 3 
0 © 
> c 
0 0 

g 2 

w © 
■O > 
c o 
3 "O 
o c 

(5 ® 


© = 

.2 5 

5 ^ 

E o 

% 2 
o o 

O -a 

© s 

2 S 3 £ £ « 


— o 

c © 

© o 

£ a. 

2 r& 
o o 


o 

k- 

Q_ 

0 

X 


c O 

— 0 
0 -O 

0 r ^ 


O 

0 

C 

o 

0 


X) 

c 

0 


ES 


J . 
■a ^ 

0 O 
Ql 

P £ 
0 o 
> x 
0 0 

-O —I 

0 d 

0 o 

05 

C p 
© = 
-Q E 

.2 CO 


Engineering Directorate Technical Facilities Catalog - JSC- 19295 Tracking and Communications Division (EE) - January 1993 2-17 





SIMULATION DISPLAY OF C&T ANTENNA SYSTEM STATUS AND SPACE STATION ORBIT 



Engineering Directorate Technical Facilities Catalog - JSC-19295 Tracking and Communications Division (EE) - January 1993 2-19 


Engineering Directorate Technical Facilities Catalog - JSC- 19295 Tracking and Communications Division (EE) January 1993 


16P09-16S 








General Facility Specifications 

ELECTRICAL-ACOUSTICAL LABORATORY 
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Hewlett Packard 85685A radio frequency preselector, and the 
DESCRIPTION : Electromagnetic compatibility and Hewlett Packard 9000/300 series desktop computer, 

electromagnetic interference testing are collocated in Room 
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schemes, are thoroughly tested in a systems environment. As DATA ACQUISITION : Methods consist of manual and 

prototype hardware is being developed, quantitative tests are computer-assisted data acquisition and recording from 

instrumentation, bit error detectors, spectrum analyzers, strip 
charts, etc. 
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FIGURE 1 - ELECTRONIC SYSTEMS TEST LABORATORY FLOOR PLAN 
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FIGURE 5 - ELECTRONIC SYSTEMS TEST LABORATORY TEST CONTROL CENTER 
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Discretionary Fund, has been established to evaluate useful 
high-temperature superconductor materials and device designs. 
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simulate the harsh lighting conditions encountered in space. To systems or devices under test, instrumentation, an< 
this end the floor and walls have been painted black and black systems, 
curtains installed to separate the laboratory from the adjacent 
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DATA ACQUISITION : Manual acquisition is made from test 
instrumentation, spectrum analyzers, oscilloscopes, etc. 
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Digital signal processing tools DATA ACQUISITION : Data are acquired through manual and 

Prom tools computer-assisted data methods and through recording from 

Broad stock of electronic, electrical, and electromechanical, systems of devices under test, instrumentation, and reference 
as well as optical components systems. 
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General Facility Specifications 

RADAR BORESIGHT FACILITY 
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DATA ACQUISITION : Data are acquired through manual and 
computer-assisted data methods and through recording from 
systems or devices under test, instrumentation, and reference 
systems. 
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subsystems, techniques, and systems applicable to multi-target systems or devices under test, instrumentation, and reference 
radar, millimeter wave high-precision radar, other advanced systems. 
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Integration testing includes both open-loop integration systems contains hardware and software for the acquisition, processing, 
testing and closed-loop testing with simulated vehicle dynamics. displaying, and recording of test data transmitted from the 

The central facility consists of two primary areas: the Shuttle avionics system or simulation system during a test sequence. 

Test Station and the Guidance, Navigation, and Control Test The center also provides the capability to insert faults during a 

Station. test sequence. The data processing and display system 
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emulators, cables, and flight system interface panels. The 

Payload Avionics Test Station is designed to facilitate mission- Ground support equipment and special test equipment in the 

by-mission laboratory configurations dictated by the widely Shuttle Avionics Integration Laboratory include the capability to 

varying payload interface requirements. troubleshoot and locate problems at the Flight System Line 
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Data Processing System Testbed hardware and software design changes and debugging support. 

Future project plans include confidence testing of enhanced 

The Data Processing System Testbed emulates the Shuttle avionics equipment and transparency testing. The laboratory 

avionics flight hardware and software systems. It also includes will host the Multifunction Electronic Display System 

various laboratory support equipment systems for Shuttle Development Testbed, as well as provide support for various 
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instrumentation tapes (both pulse coded and frequency 

The Modular Auxiliary Data System is an onboard modulated modes) with output onto strip chart recorders, 

instrumentation system that measures and records selected Oscilloscopes can be used for interrogating the characteristics 

pressures, temperatures, strains, vibrations, and event data to of electrical signals on the instrumentation tapes, 
determine the orbiter’s response to its environments during 


MODULAR AUXILIARY DATA SYSTEM BLOCK DIAGRAM 



Engineering Directorate Technical Facilities Catalog - JSC- 19295 Flight Data Systems Division (EK) — January 1993 










Engineering Directorate Technical Facilities Catalog - JSC-19295 Flight Data Systems Division (EK) - January 1993 4-16 





General Facility Specifications 
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The Amdahl System 5890 - 600 E has 384 megabytes of memory The Software Development Facility and the Software Production 
and ninety-six channels. The Software Development Facility Facility are required to maintain compatibility to allow software 

resides on the A-side configuration and the rest of the system is and tools developed in the Development Facility to be 

allocated to the Ground System Software Production Facility and transported to the Production Facility for production, 

three test domains, i.e., the B-side. The processing complex Synchronization of the facilities is accomplished via the Facility 
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General Facility Specifications 

MICROPROCESSOR LABORATORY 
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DATA ACQUISITION : Data are acquired in the Microprocessor equipment fabrication, test, and integration phases via digital 

Laboratory primarily via digital computer terminals and archived and analog voltmeters, ammeters, and ohmmeters as well as 

on floppy and hard disks. Data are also acquired during the oscilloscopes. 
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Support instruments include clean benches, bit error rate recorder data quality evaluations in order to determine orbiter 

testers, recorder calibrators, flutter meters, a time interval tape recorder changeout requirements. This equipment 

measurement instrument, and general electronic and includes a time interval analyzer, a pulse code modulation data 

mechanical instruments. reduction system, a time code display, a special bit error 
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Support instruments include the following: clean benches: a The Instrumentation Laboratory has the capabilities to design, 

surface mount technology assemble and rework solder station; develop, verify, and deliver flight hardware for instrumentation, 

an air data testbed to control pressure, temperature strain, and control, and mass data storage systems. Other capabilities 
phenomena associated with acceleration, vibration, and shock; include the equipment to instrument various experiments, to test 

various data acquisition systems; an assortment of highly and evaluate transducers, systems, and storage devices. 
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Engineering Institute, MITRE Corporation, and the United States Real-Time Systems Engineering Laboratory facility. These 
Air Force’s Rome Air Development Center. include efforts addressing network and system operation, 

supporting Integrated Test and Verification Environment, 

DESCRIPTION : The Real-Time Systems Engineering evaluating software life cycle elements, working with Ada, and 

Laboratory consists of a number of personal computers and performing requirements and system analyses. 
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DATA ACQUISITION : Data acquired in the Computing Facility 

During the previous operating year, the associated peripherals are presented to the user community on computer terminals, X- 
were augmented with two tape transport systems (TA90 and Y plotters, laser printers, and line printers. Data are archived on 

TU78), a 9.6 gigabyte disk storage array (SA600), and a high direct access storage disks, digital tapes, cartridge tapes, 

speed printer (LP27). Access to this system is provided to civil floppy disks, and printer listings. 
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providing technical management within the functional areas of activities required at JSC. 
responsibility. It further supports advanced projects and future 
programs by providing technical management of requirements 
definition, analysis, design, development, test, evaluation, 
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A water flow, leak, and functional test bench is used for check- DATA ACQUISITION : Data management is described where 

out of valves, injectors, and other components. Flows to appropriate in the above facility specification; see also the Data 

0.000946 cubic meters per second and pressures to Acquisition section of the Thermochemical Test Area. 

9 997 750 pascals are available. 
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A vertical, cylindrical thermal vacuum chamber that is A thermal chamber permits evaluation testing of cryogenic 

2.4 meter's in diameter and 2.4 meters tall is installed in a test storage systems in a temperature-controlled environment. The 

cell on the west side of Building 354. It permits system chamber provides temperature control from minus 34.4 to plus 

evaluation programs in a simulated space environment. The 1 21 degrees Celsius in a working volume that is approximately 

thermal environment in the chamber can be varied from minus 2.1 by 1 .8 by 1 .8 meters. 


O 

CNi 

in 


CO 

O) 

c 

c 

CO 

+■* 

c 

*C0 

E 

a> 


5 52 


CO 

o 

</> 

CO 

Q. 

CO 

CO 


o 

o 

o 


o >* 

CO £ 

a) ~ 

CD 


CO 

E 

CD O 

^ SL 
w §■ 

(O o 
3 — 
■ 3.0 

o o 

§ i 

? = 

^ > 


BUILDING 354: POWER SYSTEMS TEST FACILITY 


iA 





Engineering Directorate Technical Facilities Catalog - JSC- 19295 Propulsion and Power Division (EP) - January 1993 







HYDROGEN PUMP TEST STAND OPERATIONS AT BUILDING 354 


L8UZ-98S 



Engineering Directorate Technical Facilities Catalog - JSC- 19295 Propulsion and Power Division (EP) - January 1993 5-23 


Engineering Directorate Technical Facilities Catalog - JSC-19295 Propulsion and Power Division (EP) - January 1993 5-24 


(0 

c £ 

o t 

~ -I 

S O 

.*£ LL 

O L_ 
® « 

w r 

I 1 s 

2 I s 
£ ? 
« » 
J= Q 

® 3 

© rJ 

o “■ 


CO -q 

® c 
© * 
>, 

* ©- 
o CL 
3 
CO 

It 

n o 
a g> 

CO ~ 
o W 

E *£ 
3 o 

CO o 
>* « 
CO -Q 

00 o 

0 o 


5 

o 


0 

(0 

W 

a> 

o. 


o> © 
.£ © 

> 5 

> 2 
_ !e 

2 i- 

l| 

$ £ 

o c 

5= © 

£ E 
'5 2 
— « 

03 .£ 

- 5 

03 O 
© s: 

“D c 
© § 
(0 

O CD 


2 

5 S 
0 

E 


03 


CO 

co o 
-= 5 

CD 3 
io a 

00 O) 
O) r^ 
c co 

1 q 
ffl £ 


£ © 
* CO 


0 


c 

O o 

E E c 
© 0 0 
co 0 -a 

aT 0 o 

£.2 g 


05 _ 

0 h" 
5 


■D 

C 

0 


0 

v_ 

0 

a. 


c 

0 0 

E © 
o) 3 
£ 


O i: 

■S 3 3 
CO 0} 

o«o 


& 

c 

O X 3 

z * 
0 0 

.E 0 
0 0 
0 E 

j? I 

< o 

5 © 
o £ 


0 


~ ^ .!=: 0 ^ 


3 

3 

O 

h- 


^ CL -O 3 

= I 

0 E 

/IV 


0 


0 0 
0 S 


CD 

ID 

CO 

O 


3 

CD 


o 

K 

< 

O 

o 


<5 © 
> Q. 
03 _ 
O £ 

w 0 


x: 

o 

c 

0 

w 

CD 

0 

0 

H 

0 

a 

E 

0 

-C 

o 

o 

E 

0 

.c 

I- 

0 

6 2 

LO 

• 

CO 
00 
Tf 


5 5 

“O N> 
Oo 

^ T3 O 

C o ^ 

0 C ° 
0 ? © 
5 8 CL 

E Q.| 
0^0 

03 O 03 
x c 5 
« o O 


0 
E ^ 


o| 


3 -S 

o S 
■O g- 
« jo 

0 O 

*“ 0 
0 XI 
3 

O 0 
3 0 

E "O 


0 

X 3 

0 

tr 

o 

CL 

< 

CO 

c 

o 

c 

o 

o 

5 

0 

0 

0 

0 

-C 

CL 

1 

o 

£ 


= £ © 


o 

co 

c < 

.2 c/3 

1! 
« != 
O © 

5 -S 
o 0 

Q> 

0 c 

0 *X= 

03 9 

-C 0 
Q. ~ 

o a» 
^ 6 
0 


0 

0 

0 £ 

0 5 
0 ^ 

o c 

£ © 
^ O) 

0 o 

0 ~ 


-2 N 


*5 E w 

■a w o 

£ © 
“ J 3 
« 


$ 


: 2 ^ o a o 

//v \ 


> 

o 


1 Sis 
$ 1 "I 

o 0 0 

5= > £ 


0 

1 © 
o 0 
2 

Q_ 0 


- 5 (a 
-a > > 
- 5 o co 

O" CL 0 

5 > 
o £ 


e 3 :s 
0 0 

5 0 
^ o 


CO -0 

s 1 

?E 

£ = 
© ® 
m £ 
0 

« £ 

2 03 

0 CO 
.!= >> 
<; 0 

ft 

1 §■ 

O w 

m © 

0 O) 

o Jr 

3 T 3 
*D 0 
© 0 
a: o 

ID ^ 
CO 0 

r- TJ 


. TO 

O) 

c -o 
« J 

Q3 Q. 
03 2- 

3 S 

£ = 
0 © 
a £= 

3 - 

c 

o o 

O 9 
CD 

co "o 

ID 0 
^ C 
OJ — 
CVI 


0 

ts 

3 

x: 

CD 

0 

O 

II 

® w 

0 0 
o> o 

3 

O) q 

0 0 

0 ^ 
o CD 
0 c 
0 E 

Q. 3 


0 

_3 

0 Q- 

S 2 
&s 

5 03 $2 

.E 0 

I ■£ = 

0 o .E 

€ * E 

— 03 c 

» C t 

© o o 

E 2 © 
3 03 S 

Q © « 

© E o 


§■2 


0 IZi 

/— V — 

0 


o 


2 5 

m 3 


3 O 

0 ^ 
m 

£ co 
Q- o 

» © 
2 | 

9- o 
o > 


O 0 

o -r 
r- E 

cvj © 

° 1 
T- >s 

CO CD 


jZ «d 
E 0 


c 

o 

o 


.c 0 T— 

^ ts d o 

aS 


0 

0 


C 

o 


I s. 

Q. O 

E ^ 

® C 


© £ W 

0^0 

a* S 

E 
0 
T3 
C 


0 

*o 

c 

0 

0 

3 

0 

© “S 
o § 

0 2 
0 x: 
0 o 
o> 00 
0 0 

"D X 3 

CVJ C 

c\i 0 
^ o 

0 _ 

3 0 

.E o 
- 0 
0 
Q. 

CO 


Q. 

E 3 
£ o 

CO 

>> W 
w © 


§:« 
0 Q. 

Jg ^ 

a a 

3 
0 


C 
0 

O) c 
O 0 
*3 O 
C « ^ 


0 

o 

_0 

0 

CD 

ID 

CO 


S'S 
« ° 
0 O 
O ~ 


o >£ 


E — 0 > 

m 0 o 
© -o 


0 


0 

0 


0 


0 
£ 

C 0 ^ 

2 £ ® 
*5 >d ^ 

CQ i- h 


O) c 
0 C 

i 

N- o 
I s - 0 

T- > 


0 

0 £ 
^ 0 

1 a 
^ 0 

® E 

-S 
S g 

x: 

LU ° 
CO CO 

8 o> 

?! 

b £ 

1 § 

CD O 


c 

0 

O) 

2 © 
■O Q. 

"O £ 
0 0 

1 . E 

3 .2 

0 -Q 

5 S 

2 5 

So 

© § 

S o 


0 = 
*- 0 

E 

ai ^ 
a) x: 
3 rsi 

© 3 
° 0 

-i £ 

g 5 

0 W 

SL © 

§ I 

o 5! 

N. >< 
O o 

« *3 
ID C 
TT 0 


0 


0 

!E .£2 
2 0 
"-0 0 


0 


O 

< 


o 

0 

LL 

01 
K 
Z 

o| 

CL 


CO 


CD 

CL 

LU 

0 

“O 

o 

O 


0 

> 

O 

< 

CDI 

3 

H 

< 

H- 

CD 


CD 

O) 


3 

CD 

CE 

< 

UJ 

> 


x 

CVJ 

TT 

K 

CD 

O 

O 

< 

K 

Z 


-X 

o 

o 

CD 

H* 

CD 

o 

O 

h- 

Z 

LU! 

LU 

o 


CL 

LU 

cc 


X2 

0 

O. 

0 

O 

0 


0 

0 


O 

0 


0 

0 

H 

0 

£ 

0 

0 

>v 

CD 

■D 

‘3 

LL 

0 

SZ 


UJ 

CD 

3 


b 8 

^Q. 
.2 £ 
« ® 

> .2 

0 *o 
o> g 
c Q- 
•3 CD 
'5 

S’ ? 
al 

« s 
03 -o 

E o 

© o 

i| 

» 3 

T 3 O 

1 5 

8 ° 

k- 0 

O S 
0 2 
O 0 

0 i— 

CL 0 
0 CL 

tr E 
o 0 
a ~ 
a "D 
3 c 
0 0 


T 3 

C 0 
0 2 

■6 0© 

1 ® - 

° 


"D 

C 

0 


C 

o 


O) 


2 o 
•£ 5 ^ « 
« £ .2 
0 ^ Jr 

I— ~ £ 

■ g. « 

03 g- £3 
.£ £ >, 

® a « 
03 .T 3 

g | § 

E ^ o 

0 _ 0 

© 1 W 

^ o ° 

2 E c 

3 0 5 
“ ^ 0 


O) « 
.E 3 

« 8“ 

^ a 

£ « 
3 0 
0 h 

0 9 
0) 0 
£ O 
CL 0 

s* 

« o 

O 0 
O 0 

Q- 0 

03 | 
o 2 


to >V 

10 5 T 
00 0 
ts 

0 0 
Q) X 3 

-S >, 

3 0 

3 -D 
CD C 
— O 

t 8 

0 ^ 
0 0 

1 0 

0 m 


0 


0 


>v © © 


o 0 

0 "O 

§.§ 

2 c 
Q_ 0 

C C 

o 

3 
0 
a 
0 


0 


0 
0 
c 
o 

CL 
0 
0 

a. o 


2 Z >s 0 > >, 

CL O “O O .£ 0 


9 - 2 

8 

O 

« o 

c c 
« .2 

0.3 c 

0 <g 0 
0- © 0 
c >* 


0 0 
E 2 
2 $ 

&«g 
w 0 
“2 0 
3 _ 

LL ~ 
O O 

jE a 
0 

*0 
C 

o 

o 


0 

O) 

0 


= 0 
0 «g 

E « 

0 0) 

£ CL 

o 2 

S ,o . 

0 O 0 
D D? 

E u k— 

CD 0 
0 cl a 

o^o 

u. 

0 0 “ c 
Q> = o 

0 o 

o 

0 

0 C 

Q) O 


2 2 3 © o 

"* — O ■*- 

0 0 

>f 55 

8 -2 o 

E 0 — 

© 9- g 


CL 

cr 

o 

CD 

LU 

a 


£ E 


0 

•o V 

c 


0 
-o 

C © « 
0 * 7 r 
© 2 © 

co § 2 
2 o © 


_co 

o 

o 


<o 


“D 

c 


o 

0 0 

iEfl 

0 

0 E 

0 .S 
o <o 


00 _Q* 

S h 

CD 
S _Q 


g -° E | 


0 K 

CL CO 

O *$ 
O O 

o >r 

£ 5 

<d -c 

•C O) 

c ^ 
— 0 
LU O) 
CD b 

in .2 
w 0 

i« 

33 _2 
3 O 
CD .2 


co 

0 

0 

u. 

0 CD 

J5^ 

= t 

0 X 

o 0 
£ 

° « « 

'<£> 
0 
o 

<0 
0 
0 


CD 

CO ^ 
0 C 

■b 0 
0 0 


0 g o> 

£ © 
£ © T3 

tl -© T- 
- 

2 « 

CO c c 

^o'E 

^ = o 

*■ « CO 

= C 3 

9? © Q. 

c co 
o 2 

.b « 

c © 


o 

u_ 

0 


0 

0 0 O 


0 

c 

o 

“O 

c 

0 

c 

0 


0 

c 


c 

0 

o 


CL 

a 

D 

0 


5> * £ 

— i 

c 
o 


2 £• 
II 
I* 

2 I 

o J* 

to o> 
0 0 

© ik 

0 

CL O 
C 0 
^ 0 
a 


o 

o 


o 

o 

o 


fc UO 
0 00 
o CD 

0 o 

CL CM 
0 u. 

T> ° 

? C* 
S ® 

8 § 
0 >< 
0 o 


0 

ll 

^ 0 
0 0 
2 a 

§! 

Q) 

If 

9“ 0 
o -* 

5 ° 
^ o 

„ k_ 

0 c 

s §> 

- S 

m T3 
0 £ 

«-* 

a § 


o 

o •- 

O) -o 
© © 

•= Q. 

® e 

£ o 
o 

o O 
0 

? 0 
.5 .Q 

0 c 
® 0 

* 0 

11 

0 

Q_ 0 

E > 
o 0 
o O 

E o 

I- o 

2 Z. 

g| 

o o 


if 

0 J5 
2 0 

^ Q. 


O 

.c 

CD 


O 

k_ 

CL 


Engineering Directorate Technical Facilities Catalog - JSC-19295 Propulsion and Power Division (EP) - January 1993 5-25 



Engineering Directorate Technical Facilities Catalog - JSC- 19295 Propulsion and Power Division (EP) - January 1993 5-26 





MAIN PROPULSION SYSTEM HELIUM TEST STAND OPERATIONS AT BUILDING 356 



Engineering Directorate Technical Facilities Catalog - JSC-19295 Propulsion and Power Division (EP) - January 1993 5-27 


Engineering Directorate Technical Facilities Catalog - JSC- 19295 Propulsion and Power Division (EP) - January 1993 5-28 



DC 

LU 


o 

co 

> 

Q 

CO 

® P 

s s 

£■ ° 

CO rr 

o 2 


H 

< 

S 

o 

I- 

3 

< 


© 

0) 

Q. 

s i 

O o 
"5 CD 
o £ 

CL 0 
V w 

UJ ® 
© O 

0 o 
(0 

05 g. 

5 1 

0 

(0 o 
(0 ^ 

co J5 

1 e 

o) £ 
o o> 

a 2 

CD O- 

a S 

3 CO 
j= :> 

go 

CO 

t- 0 

O £ 
9- co 
Q- +5 

51 


C 

o 

-o 

c .2 
co ^ 

C CD 

.2 > 

•> 

1 1 
|i 

w “55 

§ 0 
£ ^ 
2 c 
5 -2> 


O) 

c 

> 

o 

i I 


o 

© 

Q- 

C 

(0 


o 


CD 


CD _ 
CL ~ 

« o 

CD “O 

S -5 

CO o 

o -- 
Z co 


CD 

n « 
£ § 

tr | 

Q> a) 
§ a 
-c g- 
a) 2 


"O 

Is 

?! 
CO 5 

co © 

CO 

SB 

I | 
= « 


CD 

£ 

*tr © 
© 7\ 


O 

CD 

Q. 

CO 


C 

CD 

O CD 

g o 

C C 

c o 


£ 

o 

00 

>N 

CO 

.q 

3 

CO 


0 ■•£= 
CO 

o 


0 

> 

3 

o 

TJ 0 
C X 
CO LU 

+S C 

0 o 

0 *4= 
~ © 


O CJ)r *5 


0 


0 


tr 0 

Sc 


w ' ~ 

c 0 05 


If 
<0 £ „ 
0 ±3 : 53 

s c © 


Q. G) 
*0 


CO 

© 


•tr C ^ 

.j! .2 1 0 


o W 

° « 
E 3 

3 Q_ 
i= 0 
o o 
0 c 
Q. O 
0 O 


© 

C tr 
O o 
a. 
a. 

3 
0 


° o 
■2 1 
£ 

d> 

<- © 


© 


’© 


O) 

o 


— -D 

r b 

o © 

n o 

c o 
0 0 
C <0 

g * 

O) 0 
© £ 

Is 

E | 

0 © 

£ £ 
« 0 
-Q 0 
3 >s 

CO CO 


m © 

i .? 

"2 o> 
© c 

-c 73 

*? 
3* .E 

® g 
co .2 

> co 

® co 

0 0 

1 8 
£ co 
® ® 

« £ 
2 1 


E « 

£ £ 
0 C 
-Q 
3 «-T 
0 C 
. 0 

£ £ 
0 0 

0 LU 

>S ^ 

CO 0 

>- tr 
0 o 
c ©. 
0 <2 
O g 

*2 ~ 
*> 5 
0 o 
CO 2 


t- 2Z - -*-> 

.E ^ £ CO 

.3 “O 
© 0 

o> g 

0 O) 

.5 S 

. c 


0 

0 > 
Q. 0 
Q. O 
© C 

0 C 
_ 0 

o J £ 


r © 


© 


3 E 
.0- o 

© © 

3 -© 
^ o 

0 *“ 
3 -D 
O C 

0 03 
E * 


1 1 

CL © 

3 co 


> © 

© 

■° s. 

® co 

— 0 5. 


c 

o 

o 

■O 

c 

© 

“D 

c 

© 

£ 

£ 

o 

o 

© 

k. 

0 

> 

o 

0 

0 

*D 

'> 

O 


c 

o 

© 

CO 

0 

o 

© 

a. 

CO 

0 


o tz £ £ 


0 


0 


u £ 
0 0 
52 o) 
o co 

2- g 
3 « 
CL £ 


c o 
® C 
E o 

0 -4-^ 

O) « 
© .2 
c 

s f 


.2 - 

-C o 

•^5 0 £ 

© 15 

1 1 
o © 
0 o 


UJ 

CD 

< 

CL 


O CM CO ^ 

coir)NcnY777 

CjOCDCOCOCDCDCOCD 


ID N 00 
(O CO CO 


(0 

c 

<D 

♦-» 

c 

o 

o 


>N 

w . 

o 

■3 

w 

o 

3 

CO 

_J 

CD 

CD 

CO 

c 

< 

XJ 

c 

CO 


>» 

o 


o 

CO 


o 
.0 

CD CO 
C _J 

.2 c 

co o 


o 

< 

LL 


o0re 

-Q CL D 
O CO 

tr « 2 iS 

S ® S- £ 
co >« a s 

5 c ■§ w 

t; 0 ^ o 

C0 m (0 -g 

= 0)0 
® m -P 


>. 

O 

3 

o 

JD 

CO 

_l 

0 

o 

o 

_Q 

O 

oc 

0 

3 

o 


>> 

k . 

o 

3 

w 

o 

JD 

CO 

0 

O 

o 

-Q 

o 

a: 


> 

k _ 

o 
-*— » 
CO 

k _ 

o 

-Q 

CO 


c 

^ B 

o 3 
3 g> 
o 

JD 

CO 


0 

C 


— o 
0 0 
o c 
c 0 

8 «° 
0 O 


_>N 

E 

0 

0 

0 

< 

x> 

c 

CO 

c 

o 

3 

w 

O) 

0 


■O 

0 

3 

£ 

o 

3 

< 

0 

£ 

0 

■*—> 

0 

>s 

co 


>s 
k _ 

o 

^ 3 

1 1 
® « 

II 

1 1 

P m 


5 

a> 

E 

<D 

> 

o 


> 

0 


0 


5^ -v w 

0 ^ 0 ^ 


0 r= 


X) 0 

^ 3 


o ac 


-Q 

O 


a. o 

a> o 
h- GC 


0 js 1 
a ^ 
0 o 

,9- 

CO u_ 


O I 

o w 
« O 

-S c 
2 o 

Q. 

*c o 
0 0 

5 ED 


c 

*0 0 

0 O) 

o = 

II 

?? 

$ « 
c 

2 .2 
« © 

II 


0 


© 


“O o 
c 
© 


<0 

© 


« £ 
Q. (0 

f I 

■§ E 

St 

£ s 

0 c 
“O o 

c 0 
2 ^ 

if 

B g 
5 o 

iT © 


5 2> 

o = 
w g 

13 O 
O 0 
£ .2 
o t 
c 
o 

3 
© 

■a 
c 
© 

CO 

o 
o 

-Q 
O 


© 

O 

“O 

c 

© 

CO 

Q- 

O 

0 

> 

0 

“O 


-. 0(0 
^ « © 

2^2 

c c © 
— O a) 

co * w co 


> ® 


© 

0 

^ 0 .E 


© 


i2 
c 

« « c 
£ £ | 
0 0 a3 

(0 0) CL 
>N >> X 
CO CO 0 


“D 

c 

© 

CO 

c “D 
>N O C 
-Q ‘-5 © 
^ o <0 
CO = c 

< g; 0 
2 g- c 
© o 

«0 - O 

r © c 
o o 5 

Q. o O 

aS o 


SJ 5 

;> 


CO 


= 00 
(/} k u 
© © 

il 

co © 

b S « 

_ 

2|i 

-Q *0 k- 

O « a. 

T3 g 

T3 C O 
c © CO 
© 4^ *5 

^ c ^ 


■O 

c -a 
© c 

ii 

CD O) 
CO £ 

>> o 

® E 

g o 

s (0 

0 £ 

c 5> 
- (0 
"D >> 
C w 

© o 

II 

© p 


© 

CO 52 

c 


© 

c 

*© 

E 


© 

CO *G 

O O 

11 

a. « 


■a 0 
c 
© 


CD ® 
“D .2" 

w c 5 

® « 2 

W — C 

© © | 

2 !§> 

o 2 


o 


CO 


(0 

o 


o CL 

© 3 

“O ^ 

0) o 
0 
3 

o 

JZ 


c 
0 

£ 

o C -C 

oc w B 


“D £ 

« 0 
c -C 
o o 


i- B 55 2 


_ o 
O - Q 


Q. 

E 

o 

o 

o 

© 

0 

sz 


3 £ .S 

*4* _ 

o S 

© 

0 o 
0 2 


0 


X5 

C 

© 


6 £ 


0 "D 


© 


< 2 
0 


^ 0 

f 1 

■D 

~ 0 
> •4-' 

O 0 

Q_ 0 


* £ 1 

B g o 

“ 2 a 
3 3 a 
£ <0 « 

« t) S 

s® 


0 


0 

o 


o 

-Q 

O 


0 

O 

© 

CL 

0 


0 
E 

0 _ 

0 0 “O 

02 © 


o 

CO 
—> 

o 

“O 

® E 

O) o 
*0 "g 
0 0 
© 0 

0 ul 

£ c 
© o 

i* s 

o O 

© CL 

£ CO 
= -O 

© c 

0 * 
tr 0 

O £ 

9- «c 
5 w 

c ® 
.2 ® 
0 O) 

> c 
x> ? 

® O 


Engineering Directorate Technical Facilities Catalog - JSC- 19295 Automation and Robotics Division (ER) - January 1993 



C\| 

to 


co 

cr> 

o> 

eo 

c 

<0 


£ 

c 

o 

5 

5 

s 


o 

-o 

o 

a: 

73 

c 

CO 

c 

o 

05 

6 
fi 

3 


2 5 
ts a> 

5 O 
(0 2 
o o> 
o = ^ 

2. © o 
®|a 
© o 

CO 


CO 


o “■ <o 

5 2 | 
= .IT © 

— v_ 


© Q 
£ 8 

CO LL 

£ c 
co a> 

I £ 

g o 

*1 © 
TO > 
c © 
CO Q 

CO w 

o o 
© © 

o §_ 
Q- .9- 

o C 

c " 

0 2 

| E 

1 a 

„ o> 
O o 

SZ vl 

H CL 


CD 

CL 

O 

T3 

C 

CO 


0 

£ 

CL 

O 

0 

> 

0 

-O 

£ 

0 

+«* 

0 

>* 

0 

_ 0 
O <D 
c 2 

;e £ 

0 O 
is 0 


-a ? 

0 c 

£ To 


*5 
c 
To 
£ 

■o 
c 
CO 

0 

To ^ 
0 £ 

CL 0 

° o> 
= o 
5 £ 

E £ 

0 O 

g> © 
£ 0 

£■£ 
5 § 

0 33 
*0 0 
0 00 

0 
o 
0 
CL 


o 

*0 

> 

0 

sz 


05 

0 

0 

o 

0 


w 0 

5 0 
0 ~ 

© :> 

!" 
0 Q_ 

■g cl 
> 3 
o 0 

Q_ 0 

of 

£> 2 
= 0 
O CL 
0 O 


© © 
E h 

& i 

ii 

Q © 

0 | 
— 13 

1 s 

t © 
0 0 
^ 0 


c 

C) T3 

© 0 

T3 © 

0 35 
“2 £ 

0 g 
^ £ 

0 . 

Q. © 

§ I 

8 * 

■O O 
0 *9 

N 0 

To c 
^5 o 
c *35 

0 *5 

0 ^ 

© 2 
« C0 

3 o 

C Q. 

1 ^ 

C 0 

c o 
o *- 

To 9 
>5 S 
=5 -g 2 

0 m 

£8-2 

l—OO. 


« 

© - 
2 O 
> CO 
o 

■D Q- « 
5 c w 
* o $ 

« ,S2 S 
© > > 

•I <5 o 


O 0 


0 


0 O 0 
2 O 


■r o •= 


n o 

.^OXJ 

o cc O 
5 c" 0 

“T c C 

2 * « 
« g c 

- 9 
0 To is 
0 c ro 

r § 

0 -K 

O- 5 

X < 0 
© © w 
0 £ O 

0 0~ 3 

£ £ o 
*- £ O 

° 5 r 


■Q 

C 

0 

0 

u_ 

0 

C 

0 

o 

< 

05 

< 

Z 

L_ 

0 

£ 

o 


0 

0 


£ 

o 


§ 0 .a 

£ c 0 
S o c 

> Q. C 
^ 0 0 
m 2 £ 


o ■ 
0 0 
0 

II 

0 0 

0 0 
CL 

S C 

O 0 


£ 

5 £ 
© 

■o > 
c o 
© o> 


«o 

O) 

<Nl 

o> 

6 

0 

I 

a> 

o 

S 

CO 

O 


o 

.o 

c 

o 

© 

<5 


o 

© 


o> 

c 

c 

© 

© 

c 

05 


0 

0 

0 


0 

0 


£ 

0 

c 

o 

Q. 

0 

0 

k. 

C 

0 

E d) 
0 I 

S-i 

®I 

*o> 0 


*D 0 

S « 

o> C 
o o 

is 

J= o 
o n 
© « 


u. 

o 

To 

o 

0 

_J 

0 

*0 

0 ^ 

< O 
"O 0 

0 O 

Is c 

0 0 O 

w_ 

o g « 

.a jj- a 

*5 o « 

J w > 

0 o LU 
£ £ 0 
0 CL £ 
0 2 0 
mO s. 

^ X5 05 
c © 

0 -s O 

■S> 2 ••§ 
= o> 9 

S S o 
= £ oc 


o 

<*•* 

0 

o 

£3 

0 

-J 

0 

O 


3k 

w 

o 

To 

o 

n 

0 


o 

0 O 

o 2 

-g o 
0 ^ 

— * 0 


£ o 
0 k -P 


o 0 

A O 

& S 

0 o 

g 01 
© j 

■R £ 

m O 

O 5 


o © © 

s &s 

o © g- 
-q c a 
« — © 
_i »_ > 

o © 
8 « Q 

C © 0 

8«f 
2 .a § 


Q- o 
0 n 
© o 

H CC LU 


o 

0 


3 

0 

e a 


© a 


© 


> Q> t 


CO Q.~ 
© O O 

“r o 

C0 s « 
0> © £ 


0 l- 

CL 0 
CO ^ 
© 0 

£ § 
CL 

£ 
o 


0 w 

i ° 

0 "O 
C C 
0 0 


£ ^ O 
0 Z* *c 

.£ *9 0 

0 £ c 
£ 0 

= 0 TO 

0 0 O 

E < o 

■o "o o 

s 

0 S 0 _ 
© o o c 

0 0 O - 
k - 

0 O) *D 

&is 

C fc- 
O u O) 
0£2 
> 0 C 

S £ © 

© 2 To 

“ 3 o 


I— < 


0 0 
£ !5 
o o 
B 2 
o 

*- c 

TO 0 

s 8 

#« 

-Q Q. 

w 0 

0 0 
0 0 
0 __ 0 

* © E 

c £ £ 
.2 « o> 

o w 2 
2 c ft 
© .2 £ 

§«| 

o co a 



General Facility Specifications 

LABORATORY SUPPORT 


0 

c 

o 

’<0 

> 

b 

CO 

o 

o 

-O 

o 

cr 

X 

c 

0 

c 

0 

1 » 

c o 

O X 
3 O 

< 0 

© £ 


Z 

O] 

h- 

CL 

cc 
Ol 
c o 

LU 

Q 


0 

> 

o 

c 

*0 

Cl) 

N 

C 

CO 

CD 


CO 

c 

o o 

j* © 
^ o 
o = 


0 ^ 
CC X 

0 ) 0 
0 g 

0 CD 

x © 


c 

w. 

CL 

c 

X 

0 


0 

X 

0 

N 

C 

CL 

*c 

0 

0 

0 


O 

CD 

C 

C 


0 

O 

O 

E 

O 

0 

Q. 

5 k 


O 

CD 

04 

0 

O 

CC 

> 

O 

LU 

0 

C 


X 

X 

X 

0 

c 

0 

i— 

0 

0 

0 

0 

k_ 

| 

X 

0 

CD 

O 

0 

0 

0 

c 

0 

E 

0 

•*—* 

0 

0 

> 

X 

X 

0 

0 

5 k 

> 

Q 

X 

CO 


c 


Q- 

0 

c 

0 

X 

c 

O) 

C 

0 

0 

E 

0 

0 

0 

c 

C 

O 

o> 

0 

0 

O 

c 

0 

c* 

X 

0 


X 
C 
CO 

E 

E 

o 

_ o 
— c 
E .2 


£ CO 

0 (75 

2? 0 

u. o 

_ CO 
£ Q. 
.2 (/) 
CO = 
tr\ 0 


0 


H co 


c 

o 

to 

E 

o 

3 

CO 


0 

> 

O 


0 

l. 

CO 

It 

^ x 

0 co 

> Q. 
3 03 

o 0 
0 o 

X y 
LU 


c 

o 

o 


5? 

CO CO 


X 

0 

C 

O) . 
CO ^ 
0 — 

10 5 

0 0 


E 
0 

to 

5 k 
0 
x 

3 

0 

0 tr 
■go 

1 o 

Q. a- 2 
^ 0 
CO ^ 5 

cr w x 

£ co 


c 

o 

Q. 

0 

0 


LU .52 


O 0 
c c 


CO CO 


0 

- 0 
QQ O) 0) 
C ' 


•r 0 


0 

0 

c 


>. '5> « 

» g W 

o _ 0 
••g E o 

S«S. 

o - co 
0 *0 
£ E g 
00© 

= D 0 
CO 


0 


C 

0 

E 


x 

0 

N 

C 

CO 

CD 


0 0 5 
0 o 
c 

cr* 0 

S > 

QC -o 
LU 0 


-C >; 

O O* 
c O 
0 O 

>v O 
0)0 

0 


o 

c 


8 8 

Q. 

E | 

0 co 

to 0 
5 K C 
CO O 

.2 o 

0 


0 8 

0 

O 

re -o 

g s 

re 


52 S 

0 

£ re 

0 O 

C £ 


0 0 

0 CD 
u. — 

Cl 

CO 

*0 0 
C 0 

m E 
II © 

re £ 


© O 

0 

0 p 

to QC 

8 a 

0 


£ 

^ £ 

h“i 

o»S 

c 


cp 

co 


“D F 


O 

X 

O 

cr 

0 


CO 


0 
o 
£ 
o 

■ 4 — < 

.E x 


c S 

0 .2 
0 o 
0 ic 

5k . 

t0 © 

1 1 

CD to 
C >* 

*X 0 

0 0 

CL O 

§■ O 
co -9 

E - 

re « 

o> o 
2E. 

Q. O <0 
c 2 o 

®. 31 

1 si 
Is S 
■2 S 2 


0 

E 

0 

to 

5 k 


o -g 
0 2 

> 0 X 


0 o 
CD 0 

«r( 1 1 


WJ ro 

(0 LL 
C 


CO 

if 

m 0 

cc 0 

!£< 

X X 
o c 
c co 

2 c 

GO O 

to 2 
© CD 
I— 0 

0 C 
£ ~ 
£ S 

0 tS 

> 5 

co E 

o 0 

£ 

(0 
c 


5 k ■■= 


0 

E 
^ © 
!E 0 

O ^ 
CO CO 


x .2 

O C — 


0 c 


O 

1 1 

E S 


c 

^ 2 

i 

x i 
0 ” 

0 to 

LL © 

o 3 


co 0 

CO © 

0 £ 

1 S 


0 

o 

> 


w. ^ w 

o Q = . 

CO ^ 


0 0 
> -C 

Q K 

ir >h 

O co 

to GO 


3 

Q. 

*C 

(0 


CD 

if 

LU 


0 


O 0 CD O 


3 

< 


_ 0 
5 k C 

Q 0 

0 to 

^ >s 

h- CO 


CD 

C 

X 3 


3 
CO 

0 *3 

O CD 

Q. © 
CO £ 


^ o 
0 0 
O LL 
0 

Q- c 

CO 0 

E 
a 
— o 

? 0 

.E > 

CL 0 
O Q 

0 K. 

> o 

•D £ 

o K 

% 1 
0 C 0 
0 ^ 


0 

0 0 
£ 0 

0 0 

CD 

I § 

£ < 

© m 
0 © 
o 

0 ■- 
SZ -C 

o o 

c 0 

5 

^3 LU 
0 Z 
£ 05 

1— O) rf 

• - .2 
LO "O CO 

r- DQ -Q 


"D 

C 

0 

X 

0 

CO 

-C 

O) 

if 

LU 

z 

O) 

CD 

c 


3 

CD 

*D 

c 

0 

C\J 

CO 

O) 

c 

X 

= X 
3 CD 
CD 


Z 

Q 

H! 

< 

O 

o 


c 

o 

0 

> 

Q 

0 

o 

o 

-Q 

O 

a: 

•D 

C 

0 

C 

o 

to 

£ 

o 

3 

< 

0 

3 

O 

h- 

o 

< 

H- 


co 

O) 

CO 

CD 

^r 


0 


o 

5 k 

u_ 

O 

to 

o 

JD 

0 

to 

3 

"D 

> 

T 5 

C 

0 


O 

0 

0 

“O 

0 

0 

CO 


o 

5k 

u- 

o 

to 

o 

JD 

0 

to 

3 

*2 

> 

3 

c 

0 


c 

o 


o 

0 

0 

~o 

0 

© 

<0 


w 

c 

0 

CO 





c 

< 

0 
1 1 


0 

< 

H- 

u 


CO 

0 

to 

p 

c 

X 

LL. 

0 

1- 

z 

CL 

UJ 

0 

(0 

3 

K 

3 

CD 

QC 


0 

-J 

< 

0 


X 

< 

<C 


H 

0 

0 

0 

f— 

LU 

O 


H 

0. 

0 

CO 

> 

£ 



o 

0 


0 

3 

£ 

> 

XJ 

c 

0 


c 

o 


o 

0 

0 

“D 

0 

0 

CO 


CO 

o 

0 

H 

S 

01 


0. 

8? 


o 

0 

«*— 

w 

O 

>s 

o 

0 

v. 

o 

n 

0 


■O 

0 

o 

c 

0 

> 

■O 

0 

X 3 

C 

0 

0 

O 


0 

0 n 

£ I- 


XJ 

c 

0 

0 

o 


O o 
co -g 
— ) o 


.2 zl = 0 


© <D 


•5 - © 

o x: ^ 
JD 

o 


c 

o 


© 5 

CD O 


4 = CO 


0 
> 
O Q 


"O 

c 

0 


0 

N 

to 

•M 

c 

0 

O 

LU 

col 

z>l 


0 

_ o 
* o 

0 X 5 

0 o 

S QC 

•U X 5 

3 3 

is 

to to 

II 

3 3 

0 < 


o 
~ 0 
r 0 
o = 

Q. <D 

§■ ^ 
0 0 
v*_ 0 

o « 

5k W 

■t E 

o 3 

J & 

E 0 

0 c 
£ 0 

0 

■g © 

> .E 

2 xi 
Cl c 

5 ? 
8| 
c to 
.2 E 
0 o 

> 3 

X 5 0 


^ 

0 2 

o CD 
0 Q 


a. 


0 

?! 

0 © 

•O C 

c = 

3 0 

2 0 
CD X 
K. O 

© 2 

E * 

£ § 
§,•8 
0 > 

O T 3 
O < 1 > 
O H- 

w 

« w 

I 

O © 

c .2 

2 cl 

3 a. 
0 0 


0 

0 

“O X 

a> 0 

0 Q- 
c x 
0 © 

S O 
© 0 
•Q © 

1 2 

03 re 
0 

3 ) U 
O *“ 

2 ~ 
<0 
re 
o 


o 


S £ 
2 ® 
■g « 
> -o 

2 re 
« 

II 
8 I 
Si 

x £ 

0 CL 

c o 

. 5 ? a) 
0 > 
0 0 
0 X 


c 

O -o 


c 

0 

*5 © £ 

T 3 0 3 

^00 

0 XO 
X O X 

to 0 

0 O £ 

IS.E 


0 


x .E 

0 0 

c c 
CD .= 
0 

E 


0 

0 

0 


0 


o 

o 

o 

0 


X 

0 


n ^ 

'0 o 

CL © O 
« © 


0 

0 "O 


= 5k 


c 

0 

3 

cr 

0 

0 

X 

3 

0 


0 


X 

c 
0 
X 

0 0 
1 = 0 

2“ to 0 

E re -g 

CL .2 
O X 

O Q. W 

o .2 
oil 
Ere® 

O T 3 2 


Engineering Directorate Technical Facilities Catalog - JSC-19295 Automation and Robotics Division (ER) - January 1993 



Engineering Directorate Technical Facilities Catalog - JSC-19295 Automation and Robotics Division (ER) - January 1993 


o to 

§ » o 


^ u w 

to S oi S 
rr v — 


-o to 
O 0 X> 

5 to § 

O Q. — 

c ° 5 
c o co 

O 0 to 
-Q £ 


TS 

C 

CO 

•j= o 

CO Q. 

it 
1 1 


*8 to 2 
$2 ?• 
it 5 


0 = = E 

1 s : s ^ 

w u. O £ ~ 


8=2 
8 8 2 

«> §-f 
2 1 - 

•“ o © 

.. a S 

« ^ o 

« 2 © 
!r" (rt CT 
0- *5 H 

to cl . 

5 5 a) 

3 5 cn 


CO o 
x: o 

C 3= 
Q> O 

~0 0 
C -O 
CO > 

€ 2 
% o- 

2 2 
St 

■= n 
-Q co 

&! 
o £ 





CO 

.c 

o 



CD 

2 c 

c 



> o 

CO 

w 

c 


2 3 

CD 

‘l. 


Cl > 

, , 

CD 


o ^6 

c 

a> 

c 

CO W 

to 

E 

c 

a> 

O) 

'co 

m 

15 o 

r— ■ — 


© C 0J £ 

o> ® 13 ^ 
« c "g * 

£ Q CD k- 

5 75 2 


1 2 
€ §. 
QC o 


CO *Q 
2 « 
<o 9- 
> <o 
© o 


§! 

Ill 

5j| 

3 X) .> 
CO 2 Q 


co 

> c 

o £ 

2 2 
O o 
-Q Q- 
co O 

co 

(O o 
E Z 

CD Q. 

to 2 

co o 

o> 2 

= O) 
CD CD 

*—* -4—* 

c c 


o 

ID 

« ? 

§ 2 g* 

S S a 
« -» 2 
m 8 « 

c o « 
c o 

o o = 

« CC o 

cn w o 
3 tr 
oo 

” k- <D 
O = 

-Q S< *9 

O CD O 

a: a 2 


o c0 

2 o) 
o to 

ss- 


CD 

c 

O 

’■H 

(0 

o 


>- 
CE 

o 

h- 
< 
oc 

s 

8 2 

<D 

Q. CO 

« a 

t s 
>■ 
CO 

H 


o 

CO 

u. 


2 S 

c j 

0 H 


0 

*D 

_3 

O 


CO 

(0 

OS 


0 

E 

a 

o 

0 

> 

0 

■a 

■a 

c 

0 

-C 

o 

k_ 

as 

0 

co 

0 

>> 

E 

o 

c 

o 

3 

0 

CO 

E 

0 

GO 

>s 

CO 


c 

o 

- o 
c © 

g © 

c o 
CO c 
0 as 
0 c 
0 0 
CO ** 


£ 

a> 

-Q 

O 


Is 

3 ‘ m 
JD © 

S 0 

£ CL 
O X 
* 0 


OS 

c 

0 § 

?! 

o 

c ^ 

CO 

0 as 
0 - 
3 § 


as = 


r- i: 


as "O 
2 as 
« c 

0 .2 

1 ® 

os a- 
0 o 

=6 m 
. o 

05 OS 
C "O 
*C 0 

2 5 
c O 

1 1 
c © 
0 0 

6 E 
0 2 
.E as 


C -Q 
0 C 

E © 

0 c 
OS o 

C 0 
0 *0 

£ 1 
« > 
« CO 

0 c 
O ^ 

o 0 
c co 


0 
g 3 
c c 
CL .E 
o 0 


0 

> 

© 

*o 

T 3 

c 

0 


> 

_ c 
o 0 

0 *2 
0 E 
0 © 
0 w 

w o 
.2 0 
O 3 
_Q . 9 - 
2 c 

c E 

= i I = 

1111 

CL 0 -= Z. 


.2 tr 

I 8 - 

i= 0 

£ ^ 
T3 c 

- 0 
OS . 

C O) 


E 

0 

-Q 

O 

k_ 

CL 

O 

o 

-Q 

O 

u. 

0 

3 

O 

E 

o 

c 

2 

3 

0 

T 3 

C 

0 

C 

O 

C 

OS 

o 

o 

0 

k- 

o 

0 

JQ 

O 

0 

> rr\ 

0 OS 

“T C 
-C > 

.2> o 

-C 0 


00 


c 

o 

0 

> 

b 

0 

o 

o 
n 
o 
0 c 

-a 

c 

0 

C 

o 

0 

E 

o 

3 

< 


CM t* 

E 
o 
o 
DC 


CM 

CO 

OS 

c 


3 

OQ 


o| 

h- 

< 

o 

o 


0 

!c 

O 

h- 

o 

< 


0 

0 

0 

*o 

’> 

o 

k_ 

CL 

k_ 

o 

0 

k. 

o 

-Q 

0 

-J 

0 

E 

© 

GO 

> 

<0 


co 

0 

~ a. 

t: >> 

<Tt *■* 


0 


T 3 > 


? </i 

O C 

0 O 

0 0 
o 

o — 

^ Q. 
C Q- 
0 0 

E 0 

cl a 
o *= 

© 5 


c 

0 

OS 

2 

E 

0 

-C 


Z 

Ol 

H 

CL 

QC 

O 

CO 

LU 

o 


0 r 

II 


© .2 
E « 

c 


E 
o 

| I 
1- 
E § 

2 7S 
® co 

OS <D 

E o 
0 as 
Q. 
c CO 

0 k. 

E 2 

CL c 

o E 

a> £ 
> 0 
0 > 
*0 0 

a> 0 
-o a 

2 * 

3 0 

5 ^ o 


CO 

os 

i 

CO 

CO 


0 


^r 

CO 

as 


je: 

N» 

O 

in 


0 

CO 



K 

0 

LL 

O 

H 

2 

T“ 

af 

LU 

0 

0 

< 

06 

3 

K 

h- 

-J 

Z) 

CD 

DC 

CO 

O 

O 

-J 

< 


■0 

< 

< 

K 

O 

0 

1 — 

LU 


0. 

0 

CO 

> 

X. 


o 

m 

h- 

h- 

CO 

o 

o 

H 

z 

LU 

2 

LU 

O 

< 

-J 

CL 

LU 

DC 


0 

0 

o 

Cl 

crl 

« 2 

0 ® 

■S ® 

2 os 

® o 

I- -£ 

. o 

1 g 

2 0 

0 ^ 
CL ° 

O 0 

c .0 
O 0 

0 § 

.22 8 


c 

^ o 
c 

0 * *o 

c 00 T> 

Q. § W 

lu as ■ 




TO c ^ 

® w t 
0 

OS 


0 

k- 

o 

0 

0 

0 

o 

o 


0 


> 3 
C 0 

© k. 

os £ 
£ 0 

EL 1 

£ I 

o o 

O 0 


c 
0 
t o 

3 -9 
a o 

0 k. 

c o 

O M - 
•■5 0 

0 C 

S g 
0 0 


0 

O 

0 


a ^ 

0 g 

Si 

<D 0 
> « 
0 
■a 

Z? as 
o xs 

0 C 

o 

^ 0 
0 O 

-I o 


ii 

0 c 
0 o 
o 

t c 
0 © 
c 0 

— k_ 
k- 0 

© ^ 

si 

r\ 0 


Q. 


© 

0 

O 

Q- 


0 

O 

0 

CL 

0 

TO 

C 

0 


o 55 

® ^ ^ 
© a> -j 
TO 0 0 
= O o 

o £- a 
c co o 

0 ^ X 
o §2 
S CO 3 

0 0 0 
o . -c 

2 2 c 

a CO 3 

0 in w 
0 


0 

O 


Q. 

0 

k. 

OS 

® « 
1 E 

o a 

ir W 

Q- >> 

CO 


Q) 

£ 75 


lO 

cb 


“O 

C 

0 

Q. 

E 

o 

o 

0 

0 

0 


0 

*3 

0 

0 


0 

0 

o 

CL 

k_ 

3 

CL 

0 


0 
C 

0 
0 
w 
0 
CL 

1 2 

11 

o 
c 


0 

o C 
■3 0 

iS OS 
© 0 
O 2 

_ < 2 
c ■= 0- co 


<0 


2 6 
g- ^ CO 

3 rt © 

Q-CO .E 
fl c o 

© £ g 

C 0 fc 

o> o © 

Q„ 0 

© L- 0 

-C o _c 
l-Ol- 


w g 

© o 
> o 
0 0 

? § 


O 
Q 
o 

0 CO 
0 “ 
o 

2 TO 

CL C 

0 ^ 
0 co 
o — 
cl cr 

li 


c 

r= 0 

0 o 

3 

73 

§> E 
!c 0“ 

0 E 

k. *— 

0 _L 

0 © 
k. 0 

0 ^ 
3 
Q_ 

E 
o 
o 
0 


a: © 


0 

0 

CL 

£ 

o 

o 

0 

0 

0 


0 


0 


0 v 

k- -£ 

0 O 
£ $ 


rs e 

.5 CO 

82 

CL 3 
0 CL 

0 £ 
p o 
o 


0 

o E 
0 © 


0 

>N 
0 0 
.2 0 

o « 
XJ .c 
C Q- 

E 2 
<0 o> 


■O C 
© © 
co E 

© o 


I | 
© « 


CO 


© 
o 

w 5 

o © 

5 o 
o = 

JZ 0 

O *53 _ _ 

^ ~ CO © 

©. 22 © 

a* 

s ® 

“O c 

C 0 

8 « 

5 ’O « 
— c 
o © 2 

© ^2 

^ 8 1 § 
2 O « 
© c > 


9 - © t: 
9- -g « 

— u 
. 0 

p 5 
E o 

® "D 

2? C 

w « 


0 


C 0 
0 0 

. 2 * 0 
= 3 

© ”3 
0 

c > 
— 0 

I? 

0 

0 * 
0 
0 


LU 

CO 

3 


r c 

© .2 
CL *(0 

0 > 
- “O 
c c 

2 as 

0 g 

E -5 

2 ©- 

3 © 
0 © 

■o 
0 
o 

c ^ 

1 5 

« 0 


0 

Q. 

O 


0 C > 

o -§ =0 
■9 0 0 ) © 

— C T3 

CD tf S 
P O 3 = 

1 — a 3 

Q- w 
3 C 
0 

_ 0 
rr- £ © 

S 0 © 

c o 

r os a 
o o ^ 

0 


0 

0 


^ 0 ^ CL CL 


0 

c © 

1 8 

2 8 - 

os _ 

2 8 
c c 
*“ c 

52 © 
© P 

N C 
*0 X 
0 0 

ft 

5 8 

^ o 
2 c 
« T 

k_ >N 

o os 
X) o 

31 

0 .C 

c o 

1 2 
0 0 

CO © 

0 o 
g> © 

© © 
c os 

0 ^ 
if C 


0 

& 

0 0 
0 0C 

Z © 0 
.© u. r 
000 
0 **“ « 


Q. 

i - 

0 O 
© 

_ o 

Hi C Qp 
Q. © W 
CO .O) © 


a. 

£ 

© 

*3 
0 0 

O 
0 


= w C 


So© 

0^0 
> c 0 

k_ 

0 


c .> .E 0 c 

I-Tk 


as § 


O) s_ 

® ° © 
0 

_ © 
25 0 r£ 


*- os 
« 0 
0 c 

0 .= 


c 

o 

0 

k_ 

0 

CL 

O 

T3 

C 

© 

- 0 

o £ 
” 0 

© 0 
OS ^ 
0 w 
“ 0 
o 
0 

fc S’ 

E ■© 

Q- © 

C 
0 

E 


0 
o 

^ _ c 
0^0 

5 c c 
•- ! 8 
£ 1 o 

| 1 2 
(JO® 
>, O Q- 
0 OO 


O 

0 

> 

0 

“O 

0 


c 

0 
k. 

^ 0 
o $ 
o £ 

2 0 
0 0 


c c 

E 0 
0 os 
o = 

§1 
o .E 


Engineering Directorate Technical Facilities Catalog - JSC-19295 Automation and Robotics Division (ER) - January 1993 



Engineering Directorate Technical Facilities Catalog - JSC-19295 Automation and Robotics Division (ER) - January 1993 


co 

CO 


0 B 

O C 

c — 
0 0 
o £ 
«> o 

*D ~ 
C >s 
00 0 

?1 
*C <0 
0 O) 
0 -< 
c 05 

* 5 > 2 
c 55 
ui -c 

o £ 

(/) £ 


CO 

e © 
® £ . 
<0 0 , 

co t: ! 


c *5 "D </) 

©sec 

0(0 

I © CD O 
£ 3 » P 
- °-!2 © 
© t © t5 
O ^ >\ 
h O i W 


General Facility Specifications 


N. 

CO 


(/) 

‘co 

05 b> 
c c 

< 5 

"O O 

So 


■5 ^ 

-Q 0 

M E 

05 <D 

> o> 

CO CO 

C 


co CO 
O So 

« i .2 


« o o 


■s © 
« o 

&s 

O o 

CO — 
O <D 

'sz 0 
o cO 

« -o 


S Q. 

2 3 


S o a> © 

w X X X 5 sc o 

•fioofczririr 

"^^00(5 

0000 

ojmoo 

CO 00 CM CM CO I s - CM 

Q Q Q Q Q Q Q 
tj- Tt tt ^ 

CO CO CO CO CO CO CO 

c gc gc cc gc gc gc 

cococococococo^ 
OOOOOOO0 
icrrrrr !c £ 
q. q. a a a. a. gl^o 

<0 CO CO CO CO 05 CO 

OOOOCDCDCDco 
ccccccc^ 
0000000 ^ 
o .2 .2 .2 .2 .2 .2 c 

(J)a5^coc75coam 


or c 

5 o) o 

— 

<0 c Q) 

O co ^ c 
o.cr a 

<2 c 

W § 2§ 
02.^ 

2^2* 

W .E © « 

C ^ Q."0 
3 1 Q. O 

CDX<* 


© -* -rr-- 

g > 
cu o- 
5 0 — 0 
*= ® .E 
x -o « >_ 
© > ■© © 

o2o« 

S-fl? 

in Q o 


5- o € > 

o s S § I 
Sell’S 

in Q _ o c 

^ < 0 « 2 « 
I<° £2 

0 CD CM o UJ 
CD < Q CD > 


•= (D 

© 5 c 
E * o 

*5 ©r 

* E c 

® 2 ® 
03 C 
c o Q- 
<0 o> 3 
c a 

l?s 

^ ^ O 

2> s 





0 




0 




m 




co 




<& 




K 


CD 

O 

O 

CO! 

O 


CO 

CM 

O 

0 

03 


»- 

> 

0 

< 

K 
— 1 

CO 

0 

Z 

LU 

2 

c 0 

3 

00 

0 

LJJ 

O 

3 

3 

< 

h- 

oc 

< 

— 1 

< 

< 

h- 

CL 

K 

LU 

z 

LU 

CO 

>- 

i r 


*C0 2 

o 

05 -Q 
C 05 

< » 

E| 

© Q. 
CO CO 
C )- 

o o> 


CD 

© 3 

(0 Q. 

1 ° 

9 o 


« o> 

O « 

O I 

J* c 

<d o> 


•c « 
8g 

Q. ■- 
3 -C (0 

co c 2 

r o5 r 
0 03 0- 

r w (0 
^ 0) ^ 
> O) 


s - 0 
2 ^ 
CD « 


<1> ^ 

£ - 
o 

. . fo 


0. -* 

— <0 

si. 

is « 

Q < 


co ^ 

■« > 
^ n 

-n 


W CO 
O . 
0) CO 

“2 2 

03 0 
CO o 

o a 

£ CO 
<13 3 

Q. 
CO 0 

c 0 
.2 o 

CO CJ 


.c 0 1 

•- s 1 
« 13 : 
« o 1 

fS" 
s ■* 

(0 o 1 

TJ «o 1 

c ©■! 

CO 0 


Engineering Directorate Technical Facilities Catalog - JSC- 19295 Automation and Robotics Division (ER) - January 1993 



Engineering Directorate Technical Facilities Catalog - JSC-19295 Automation and Robotics Division (ER) - January 1993 


CD 

<o 


E 

© 

<0 

<0 

O) 


<D 

c 


•§ © ■ 

2^-5 

a> o> o 

*i* 

x c t. 

— 3 Q_ 

z *- Z. 

3 © ® 

© £ £ 

.C Q) 0) 

p; 

DC 
© C OS 


<D © 

w O c 
£ .© CD 


<D CO 


O 

O 


°- © 2 
— O 


1 §,£ 

» O o 

£ -o •£ 

2 8 o 
« ■£ O 
o | c 

o 

2 © to 
a> c -2> 

£ £ £ 
H_ © OT 
O _ C 

= C £ 
^ (fi h 


O £ 

w o 

? * 
as as 

?i 

*c as 

<D O) 

C © 

* 6 > © 
C © 
lii 

o E 

*?? 

CD — 

£ -c 
0 ^ 

£ H 

© LU 

« £ 
o> c n 

- lu 

« -5 

| 5 

11 

11 

c Z 


General Facility Specifications 

ROBOTIC SYSTEMS EVALUATION LABORATORY 


I 5 

5 o 

o 

■g CO 

CO •- 




c 

o 


<0 — 
J5 C\J 
CO JP 
> ^ 
LU < 

I I 

0 Q_ 

>> <= 

co .2 

o 0 

O •— 

n c 
O D 

* 0) 
o c 
X o 

f— CO 


z 

o 

H 

OL 

DC 

O 

CO 

LU 

Q 


03 

C 

’> 

CO 


£ t 0 ) 

ON « 
b ° 0 ) 


2 C\1 CO 

0 « 5 
cc -o I 

.§ £■ -o 
o ° o 
o CD W 
CL i- 3 

O CO O 

> — w 
& CO ^ 


CO 

1 B 8 

0 0 0 

! I" 

Hi 

f § s 

° o £ 

0 .2 « 

0 S< ° 

^ 0 CO 

Q Q 0 
•O c £ 
.X .2 

W CO -Q 

35 o c 
.Eclq 
> b > 
0 3 0 
£ O CO 


•£ -o 

J2 « 

CO 


_c 

0 CD 


O 3 

8 1 
c CO 
0 

E 5 

(D 
CO 


- p 
a c 


o 

t: 


o ~ 


O T> 

J a> 

CO CO 
O 13 


O 

x 

o 


£ Q) 

o > 

~ CO 
o> X 

£ co 
o' 3 

S**° 
2“ o 

C0 *- 


“D 

0 X 

c c 

O CD 

C £ 
© .2- 
3 
C7 

o a) 
o 

A £ 
co $ 

d> 2 
£ o 

£ © 
5 £ 

03 co 

c c 
£ co 

< c 
o 

CO O 

2 ° 
.2 S2 

"co 

■b >. 

CO )r 
C o 

O co 

1 1 

73 « 


05 

<o 


C O ^ - 


co h- 

E . 

0 0 

5 8 
o 2 

>- Q- 
Q. CO 


C 0 ) 

cr * 
O co 
co O 
-Q n 
3 O 
CO t! 


0 

c 

fc_ 

0 

3 

CL 

E 

o 

o 

75 

c 

o 

0 

k_ 

0 

CL 


0 

1 

0 

3 

a 

E 

o 

o 

To 

c 

o 

0 

L— 

0 

CL 


X < 0 « 


CO GO 


0 

C 

o 


_ 3 
0 CL 

is 

v- -a 
0 0 
3 C 
CL 3 

E g 
o E 

0 . 

1 1 

8 © 

k- CO 

8 .® 

h- O’ 

< o 

X ~ 

‘co 

1 c. 
CO 

68 

® o 
0 “ 

0 *o 

i— i_ 

S2 O 


o 

£ 


0 

Q. 

CL 


0 

0 


03 £ 


03 
_ C 

0 V) 

S c 
O Q> 

' ' 0 

O 0 
C 0 o 

C ^r 

0 O 
CO _ 

C 


co 

DC 

"3 

CO 

k_ 

o 

0 

c 

0 

0 


0 

CL 

a 


o 


o 

af 

“O © 
O 0 


O 

0 ^ 
3 C 
CT O 

k_ "A 
03 O jO 

o-o^ 

5 i o 

I © ^ 

0 2 CO 
cop 
CL IL Sb 


O 

£ 


0 


o = 


c 

o 

o 

*o 

c 

CO 

l_ 

0 

A 

0 

1 

0 

O 

0 

■g 

> 

c 


If 

0 & 


0 


>N 

A 

& 

C 

0 

5 


c 

o 

o 

TD 

C 

<0 

A 

E 

o 

■O 

0 

0 ~ 
o 

9 ^ 

8 § 

0 

03 <S 
03 0 

*9 - 

X O 

0 5 

o o 
^ n 
0 o 
CO DC 


o 

% 


0 

c 

o 


0 

N 

>s 

CO 

c ^ 
CO o 

To ^ 

c ^ 

03 0 

o 

X) 

o 


0 


0 c 

CL ^ 
° 


o 

0 

o 


*o 

L3 


0 

> 

O 

E 


A 

O 

0 

0 


6 5 

oa. - 

|l o 
2 ^ 

0 ) 0 
h- X 


o 

2 


E 

o 

o 

X 

X 

0 

c 

c 

< 

To 

g 

"c 

x: 

o 

0 


LU 

z 

03 

03 

c 

jo 

‘5 

CD 


<; 

o 

o 


c 

o 

"(0 

> 

b 

0 

g 

o 

x> 

o 

X 

■o 

c 

CO 

c 

g 

"co 

E 

o 

3 

< 

0 

!c 

O 


<1 


co 

03 

■ 

CO 

CD 


0 


N 

CO 

03 


ID 

h- 

O 


o 

co £ 


h— 

o 
1 1 

I" ° 

< 

H 

X 

CD 

O 

LL 

o 

1- 

z 

cd Oi 

LU ^ 

0 K 

3 

CD 

X 

O 

< 


T> < 

< 

H 

o 

O H 

LU 

-7 

X 

O CD 

>* 



O 

O 

00 


CO 

O 

O 


LU 

2 

LU 

O 

< 

_l 

X 

LU 

X 


c 

0 


>H 

u- _ 

(0 TD 

E 

o. E 
« « 
> O) 

o 2 

<3 a- 
o £ 

_l CD 

= £ 
.9 li- 
ra 

_3 
© 

LU 5) 

0 0 ) 
E o 

S a 
« co 
(/) ® 
g £ 

H 

cc §■ 

0 0 
£ o 


0 

o) £ 
c .2 o 
E £ -D 

®s- 


£ S 
0 co 


o 

75 


> « o 
■JS ^ c 
(0 0 — 
;-5 Q. 0 

— .E « 
E -d 2 

1 S* 

0 C 
o c 03 

9-00 

X ^ C/3 

LU «> 0 

I 

0 0 C 
8 «| 

W 5 w 
© 2 © 


O 


^ c 


0 
0 

X 

o 

3« 

1 1 

0 0 


O 

^ 0 
•b Q. 

75 & 

2 0 

0 X 


© © 


0 

o 

c 

0 


0) “T 

£ c 
© 

2 c 

0 O 
0 X 

To >* E 

0 i= n 
« 2 8 
■g 2 » 

E O us 

0 £3 __ 

^ i5 T5 
c 0 5 
3 x <n 
^ h « 

0 . 03 

£ 1 M 

0 > © 
© 


0 

E 

w. 

o 

r 

0 

a. 

o 

0 

0 

>, 

i— 

O 

To 


o 

tr 
o 

Q. 
CL 
3 
0 

— y C 


o 

X 

0 

0 


0 

Si 


0 
0 

o) o) 2 

2 ■- ■© 

a ©■ © 

2 © .©> 
0 > 0) 
•t; © m 
2 tj © 


^ ■§ 2 ° 
-IZ L— ^ 

CL 0 0 
0 0 > 
w ~ © 

-= *o -r 
See 

5 « © 

ft 5. 

o © ® 

<n c 
© -, E 

O) © )r 
r ■- O 

0 W 
X 0 

° o a 
X O 

0 5 2 


0 

JsC 

0 

0 

C 

0 

E 

CL 

O 

0 

> 

0 

c 

■O o 

03 X 
O 0 
C N 
0 r= 

*o 3 
0 0 

“O 
c 

« (0 
>% > 
03 0 

2 0 
o o 

£ I 

8 £ 


E 

0 


Engineering Directorate Technical Facilities Catalog - JSC-19295 Automation and Robotics Division (ER) - January 1993 



General Facility Specifications 

DEXTEROUS ROBOTICS LABORATORY 


* 3 

& 

N > 

.*= © © 

^ « .a 


$ % * 

■o8 2 
© " o 
-Q O) .0 
w c o 


2 

°1 & 

?1 § 

2 o 


© <0 *D 
m 'C C 
q © CO 


2 3 .2 


o ^ 

-Q c © 
o O .2 

^ *0 *5 

O © £ 
£ c o 
Q. 3 © 

6 2.S 

isl 

Q. o O 
o n - 

I2£ 


§?l 

2 o 

0 o > 
« ° *= 
S m « 


X Q. § 
§ - CO 
10 ® O 
« 5 £ 
2 i • 

0 5 N 

1 ?! 

5 « « 

« OT CO 

£ a> = 


-o ^ •» 

o to w 

-2 o >n 
(0 CD 

1- LU 
0^0 
CL ^ -C 
O > I— 


< w 

o 

£ a 

1 3 

£ > 

« o 

B g 

8 s 
© -O 
O © 

O © 

if 

o CD 

2 5k 

O CD ^ 
00 O 
CO o> o 

S » ? 

O CO 0 

O S ffl 
op? 


W -Q 


O -o 

F >* 


o 

<0 CO 

o W 

•o -2 

£ >* 

C0 O) 

E 5 
E o 
co c 

® o 
£ o 


O .2 
w O 

£* 

Q CD 

*5 

<0 is 
.E § 
•o 0 

S 1 

§1 
-C A 


<0 

c 

o _ 

> S © 

■O £ 

*o o 
< 2 
© 

CD CL 

E 9- 
© 2 

■o ® 

CO >* 

<r 

1 1 
£ CL 

£ ~ 
© o 
© © 
5k 'o' 

co g 
L_ CL 

2 © 
3 j= 
CL ~ 


CO 




o> 



O 

■ 

CO 



O 


CO 

CO 

00 


00 

y— 


© 

O) 



> 

y— 


co 



L-‘ 

T— 

O 

< 

h- 

_J 

CO 

0 

DC 

LU 

GO 

3 

3 

CD 

0 

3 

© 

1- 

GC 

< 

■O 

< 


t 

O 

1“ 

LU 


O 

CO 

> 

z 


m <0 

I I 

§ 5L 

c • 

© O 

II 

3 O 

cr »- 
© © 
-n 3 


© 

C "D 
© © 
<0 X) 

^ 5k © 

f 1,2 

.= <d ^ 

g e .2 

2 = o 
ao ^ 

"O <0 o 

<U “ cc 
•2 ^ O 

o -2 jz 

o « a 
» o o 
« « E 
E ® §. 

CO JC o 
— £ 

2 co 5 

<D C < 

gs « I 

o> “ 2 

■n W ® 

c E "K 
co .2 © 
co .2 Q • 
■O > CD 

E TD £ 

^ (0 0)i 

<D CO .E 

© c r . 

— Co 
O ® S- 

3 © CL 
zL © © I 


^ E 
O CL 

> — 

$ > 

CD o 
£ -O ■ 


DESCRIPTION : The Dexterous Robotics Laboratory provides The Whole Arm Manipulator is a high-speed, four-degrees-of- 
equipment and technical support for fixed-base robotics freedom robot that uses its surface as contact points for 
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full-scale space hardware test elements. Its initial applications also be used in conjunction with the computer simulations as 
will be devoted to integrated systems development and available (and as appropriate) to produce dynamically accurate 

verification testing of the berthing and assembly of full-scale conditions required to validate integrated operations 

Space Station Freedom elements. A key step in developing performance, 

realistic space assembly and maintenance processes is the 
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The building for this facility, with the exception of the air-bearing relocation and procurement of test systems, is in progress to 

floor which has special design and construction considerations, support concentrated Space Station assembly operations 

was completed in FY 1991. An activation effort, which involves validation tasks beginning in FY 1993. 
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Chapter 7 

STRUCTURES AND MECHANICS DIVISION (ES) 
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centimeter and pressures of 0.01 to 0.1 atmospheres are functions within a single system minimizes interfaces, and 

obtainable with the channel nozzle. allows monitoring and cross referencing of all parameters, 

automatic initiation of corrective action on alarm, implementation 
Supplemental radiative heating may be obtained at the channel of complex cross-system, interlocks, and automation of test 
nozzle test stations by placing a polished "cold wall" water- sequences with a minimum of operator oversight or intervention. 
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various polymers, and contaminants are identified. Materials 

Atomic oxygen are also evaluated for use in spacecraft applications. The 

Chemical analysis principal function of this laboratory is the measurement of 

Electron microscopy optical properties such as reflectance, transmittance, solar 

Mechanical and physical testing reflectance, and infrared emittance. 
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face irregularities can be measured. Evaluation of metal fail- data are acquired through the use of scanning electron micro- 

ures includes both microscopic and macroscopic aspects in scopes; Fourier transform infrared spectrometer; Ultraviolet- 

cause determination. Electron microscopy techniques are used visible spectrometer; vacuum microbalances; gas chromato- 
to examine fracture surfaces for features characteristic of graphs; and X-ray fluorescence and diffraction, metallograph, 

different failure modes. atomic oxygen testing apparatus. 
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comparatively high, rapid and accurate laboratory analysis is DATA ACQUISITION : Data are acquired through the use of an 
possible.’ Instron TT-C tensile tester. 
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General Facility Specifications 

METALLURGICAL LABORATORY 
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Stereo microscopes (two A. O. Smith and one Bausch and photographic capability and halogen light source 

Lomb): Capable of providing binocular viewing, seven- to • Hardness testing equipment 

sixty-power continuously variable magnifications (various • Rockwell hardness tester: Capable of performing hardness 

auxiliary lighting sources available) tests on the conventional C and B scales for metals and less 

Zeiss stereomicroscope with binocular viewing and an eight- common scales such as M and N scales for soft materials 
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General Facility Specifications 

RADIANT HEATING TEST FACILITY 
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twenty-two independently controlled heater zones. Power for stray radiation, as well as a traverse system to move the test 

each zone is supplied by a seven hundred kilowatt single phase article, 

silicon controlled rectifier power controller package operating in 

the phase back mode. The 480 volt alternating current peak Test cell R2 is intended primarily for materials evaluation testing 

voltage output of the power controllers is reduced to a 120 volt using a sixty-one by sixty-one centimeter heater array. This 
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General Facility Specifications 

ELECTRO-MECHANICAL SYSTEMS LABORATORY 
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Hewlett Packard Multiprogrammer high speed multichannel • Attenuator and actuator testbed facility, equipped with mass 
data acquisition system simulator and load cells 

Electronic test equipment such as analog and digital • Computer controllable linear and pulse-width modulated 

oscilloscope, logic analyzer, function generator, multimeter, amplifiers 

capacitance meter, and programmable power supplies 
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- Ceiling at 22.86-meter elevation: 11.89 by 14.33 by 22.86 

me ters DATA ACQUISITION : Data are acquired with a 390-channel 

- Ceiling at 9.75-meter elevation: 11.89 by 14.33 by 9.75 magnetic tape multiplex system, 

meters 
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DATA ACQUISITION : The Systems Engineering Division 
Computer Laboratory has three Textronics color printers 
connected to the IRISes and the Apple network. Every 
computer has access to disk storage, tape drives, and printers 
for data output. 
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Distribution : 

AA/A. Cohen 

AB/P.J. Wetiz 

AC/D. A. Nebrig 

AT/J. P. Loftus 

BA/W. R. Kelly 

CA/D. R. Puddy 

DA/E. F. Kranz 

EA/M. Engert 

EA/H. O. Pohl 

EA/R. C. Ried 

EA131/C. Chullen 

EA131J. E. Maloy (15 copies) 

EA131/R. D. Schwartz 
EA7/D. J. Westfall 
EC/W. E. Ellis (3 copies) 

EE/C. K. Land (3 copies) 

EG/K. J. Cox (3 copies) 

EK/P. E. Sollock (3 copies) 

EP/C. A. Vaughan (3 copies) 

ER/W. W. Guy (3 copies) 

ES/D. C. Wade (3 copies) 

ET/C. A. Graves, Jr. (3 copies) 

PA/R. L Berry 

GA/L S. Nicholson 

IA/W. J. Huffstetler 

IC4/D. C. Glenn 

JA/K. B. Gilbreath 

JM2/Technicai Library (2 copies) 

KA/J. W. Aaron 
NA/C. S. Harlan 
SA/C. L. Huntoon 
TA/C. H. Lambert, Jr. 

VA/D. M. Germany 
XA/D. Cooke 
YA/J. H. Greene 

ARC/202-3/Technical Library 
DFRF/D-21 51 /Technical Library 
GSFC/252/Technical Library 
JPL/1 11-11 3/T echnical Library 
KSC/867-361 3/Technical Library 
LaRC/MC 185/Technical Library 
LaRC/MC 106/D. R. Branscome 
LeRC/60-3/Technical Library 
MSFC/4200/Technical Library 
Stennis Space Center/Technical Library 
LESC, C24/M. M. Miller (12 copies) 


